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PREFACE 

In preparing a tenth edition of this little book, which 
has now had an existence of over thirty years, I have 
endeavoured to embody the latest teaching as regards 
Antiseptics, and have availed myself of many useful 
suggestions by my late house-surgeon, Mr. F. V. 
Bunch, to whom my best thanks are due. 

CHRISTOPHER HEATH. 
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MINOR SURGERY AND BANDAGING 

FOR 

HOUSE-SUEGEONS 

&c. 

INTRODUCTION 

The office of House- Surgeon to a public hospital is 
one of the most responsible posts a young surgeon can 
occupy, and, at the same time, its value in giving him 
both experience and confidence can scarcely be too 
highly estimated. Before, however, entering upon the 
more purely surgical duties of the house-surgeon, it 
may be well to say a few words on his relation to the 
other officials of the establishment, to the patients, 
and to the public. 

Being resident, the House-Surgeon has the entire 
charge of all the surgical in-patients during the absence 
of the principal medical officers, and under his care 
also come all the casualties which may occur between 
the regular visits. This rule is modified in some 
hospitals by the fact that the Dressers are held re- 
sponsible for the welfare of both in-patients and casual- 
ties, the house-surgeon occupying merely the post of 
a supervisor, who can be appealed to in the event of 
any special emergency ; but, for brevity's sake, in the 
following pages the term House-Surgeon is employed 
to signify the responsible and acting officer. 

It is obvious that the above arrangement must 
modify materially the relative positions of house- 
surgeon and dresser ; in the one case the dresser being 
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entirely subordinate, while in the other he acts in a 
great degree on his own responsibility. It is not 
within the scope of this work, however, to enter into 
these 7ninutice, which are sufficiently regulated by the 
traditions prevalent in each institution. 

The relation of the house-surgeon to the Visiting- 
Surgeon varies also in different institutions, and with 
different individuals. Some visiting- surgeons wish 
to do everything themselves, and are very wroth if a 
house-surgeon has opened an abscess or tightened a 
bandage ; while others allow their subordinates con- 
siderable liberty, provided the patients suffer no harm. 
Here, again, tradition and observation during student- 
life will enable the house-surgeon to keep clear of all 
collision with his superior officers ; and he is certainly 
bound to respect the reasonable prejudices of each 
surgeon with regard to the details of his practice, and 
not to attempt to bring the practices of two or three 
individual surgeons to one uniform level, by which all 
possibility of comparison would be lost. 

It is most important, both for his own comfort and 
for the welfare of the patients, that the house-surgeon 
should keep on good terms with the non-medical por- 
tion of the establishment, ordinarily represented by a 
Secretary and a Matron. These latter officers being 
permanent, and often of long standing, have frequently 
considerable power with the committee and governors 
at large, and have unfortunately also occasionally very 
strong views with respect to the manner in which the 
house-surgeon's duties are to be conducted ; and it is 
sometimes difficult to venture in the least degree from 
the beaten track, even in a good direction, without 
offending their prejudices. A gentlemanly bearing 
and the exercise of proper tact will, however, often 
enable a house-surgeon to overcome difficulties at first 
sight insuperable ; and it will generally be found, that 
when a house-surgeon has got into * hot water ' with 
the officials, it has been owing to some false step or 
want of courtesy on his own part. Should the house- 
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surgeon find that he is interfered with in the proper 
discharge of his duties by anyone, he is bound to 
state the facts to the superior medical oflficers, that 
the matter may be at once investigated and set right ; 
for if any encroachment be permitted, the next occu- 
pant of the oflfice may be still more harassed in the 
proper fulfilment of his charge. 

It is to be hoped that the house-surgeon will never 
interfere with the duties of the Chaplain, seeing that 
the spiritual care of the sick is not within the house- 
surgeon's province ; the only difficulty at all likely to 
arise in this quarter is the tendency of some chaplains 
to prolong their visits to the wards, to the inconveni- 
ence of the dressers and others ; but this can be easily 
remedied by a proper representation of the fact. The 
house-surgeon is bound to respect the privacy of a 
ward when prayers are being read, except in the case 
of accident or sudden emergency, when everything 
must yield to the necessities of the case. 

Since most hospitals have medical schools attached 
to them, the house-surgeon may be of the greatest 
possible service to the Students, by encouraging their 
visits to the wards, and by taking the trouble to give 
a little clinical instruction in making his rounds. 
This will prepare him also for more formal clinical 
teaching, should he ever occupy the position of surgeon 
to a hospital ; and since to teach is to learn, he can 
have no better way of improving himself in the practice 
of his profession. It would be well also if the house- 
surgeon would bear in mind the necessity for clinical 
observation, and take care that, when possible, the 
students should be summoned to witness any opera- 
tion or remarkable accident which may occur at other 
than the regular hour of the surgeon's visit. With 
this view, also, the house-surgeon might possibly be 
self-denying enough not to reduce all dislocations, 
&c., instanter, when an hour's delay would not be of 
the smallest consequence to the patient, and would 
allow the students to see an accident such as they 
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may be soon called upon to attend ia private, and to. 
witness its appropriate treatment at the hands of th« 
viaiting-aurgeon. The house-surgeon must of couraa 
guard his patients against the raeddling of inexp»^ 
rienced students, and have due regard also to the 
comfort and privacy of the wards, especially those 
occupied by female patients. 

Aa the well-doing of the patient depends ii 
inconsiderable degree ujxin the good uuderstandiog 
between the house-surgeon and the Nurses, its main- 
tenance should always be aimed at. Nurses often 
have views of their own with regard to the treatment 
of cases, which, if kept within proper bounds, maf, 
be of considerable service; for the inexperienced house* 
surgeon may not infrequently gain useful hinta froDi- 
an intelligent woman wlio has been for years in the 
wards of a hospital ; he must be careful, thereforSt 
not U} disgust his subordinates, in the first blush of 
office, by any sweeping revolutions or startling novel* 
ties. By an invariably courteous, and at the same 
time finn, behaviour, the house-surgeon will soon gatA 
the confidence of uui-ses, who would perhaps prova 
josubordinate to a vacillating and rude officer, of evea 
greater professional abilities. Two difficulties which, 
have to be guarded against with respect to the nurses 
are, the tendency they have (in order to save trouble) 
to do all the di-essings themselves instead of leaving 
them for the proper dressers, and the exhibition o£ 
favouritism to certain patients. To obviate the for- 
mer, the dresser must be careful to attend in proper 
time, so that the general business of the ward is not. 
delayed ; and the latter must be judiciously checked^, 
or, if necessary, may be prevented by transferring the 
patient to another ward. It can hai-dly be necessary to 
deprecate in the strongest terms any undue familiarity 
1>etween the house-surgeon and the nurses or female: 
patients, which no one who has any proper sense ofl' 
honour would allow himself to indulge in for a moment. 

The In-patients are in most hospitals admitted- 
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under the surgeon of the week or day on which they 
may happen to apply, but invariably any case sent 
specially to any individual surgeon is admitted under 
his particular care, and the house-surgeon should be 
careful to attend to this, as any infringement of the 
rule generally creates some ill-feeling. The division 
of the beds among the several surgeons will vary in 
different institutions, and there is generally an under- 
stood * give and take ' arrangement which obviates all 
overcrowding. 

Unless evidently perfectly clean, or ^inless the 
severity of the injury or disease prevent it, all in- 
patients should have a warm bath before being put 
into bed, and even when the bath is not available, as 
much dirt as can should be removed by the nurse with 
soap and water. Except in the case of some sudden 
emergency, a patient should never be put into a bed 
lately occupied by another without the linen having 
been changed, and, if at all soiled, the blankets also. 
(In all hospitals the rule is that when a death has 
occurred the whole of the bedding should be changed.) 
The allowance of clean linen to each bed varies very 
considerably in different institutions, and a changi 
will be required much more frequently in* some cases 
than in others ; but where the allowance is small, a 
neat appearance can be given to the beds by always 
placing a clean sheet first atop of the patient, and 
after a day or two shifting it to underneath him, and 
replacing it by another clean one, and so on. The 
house-surgeon should not consider the details of the 
bed of a patient as infra dig., since his progress may 
materially depend upon his comfort in it. It will 
often make all the difference between a good and a 
sleepless night to a weary patient, if all crumbs, (kc, 
are carefully swept out of the bed, and the sheets are 
thoroughly smoothed and tucked in on each side. 

With regard to Diet the house-surgeon has more 
liberty in some hospitals than in others, but should 
always endeavour to si»void extravagance, and ^«jct\Evx- 
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larly the confcinuancR of largp qunnt.itiipH of atimulantoi 
nr '•^im.s after the necessity for tlieir lulniinisti'atinii is 
past. A table of the diet-rolls of some yf the metro- 
politan hospitals will be found at the end of this book. 
Some little skill will bo necessary in order to suit the 
capricious appetite of a fniling patient, and there is 
ordinarily no diftieulty in obtaining special nicetiea 
for such cases, on making a representation of the factfl- 
to the matron or steward. 

To the matter of Medicine the house-surgeon 
should, as a rule, not commence a course of treatment 
without the sanction of the visiting- surgeon, and 
should he be obliged to make any alteration in the 
surgeon's absence, must be careful to inform hira ab 
his next visit, otherwise neither surgeon nor patient 
will have fair play. Even in cases where no medicine 
is required, it satisfies the patient's mind to have 
something ou the medicine- card, and hence ' R Haust. 
Heniire oo. f ^jss. pro i-e nata ' is a useful prescription. 

Fresh air is, perhaps, more necessary than medi- 
cine for surgical patients, and the house-surgeon 
should see that the ventilation of the wards is pro- 
perly carried out, and, if possible, that the window*, 
are opened at certain periods of the day. Attention 
must, however, be paid to the state of the atmosphere 
and direction of the wind; for if, with a bitter eas 
wind, windows facing tliat way a.ve opened, the pa- 
tients will often suffer severely from catarrh op'- 
erysipelas. Window-sashes which direct the current 
of air upwards can often be opened when the ordinary . 
draughty windows would do much harm to the pa- 
tients. The use of disinfecting dressings will doawajri 
with most of the offensive odour of unhealthy woundSf 
but, if necessary, cloths may be hung round a patienf s 
lied soaked in some disinfecting fluid, which may also 
be sprinkled on the floor. A pill-box, perforated with 
pin-holes, and fUled with metallic iodine, is found lit' 
the cancer wards of the Middlesex Hospital to be a 
most effectual deodorant when attired to each patient's 
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])ed ; and at Guy's Hospital, Dr. Steele contrived a 
revolving jack-towel in miniature, one end of which 
passes through a trough containing a solution of car- 
bolic acid, which is thus constantly evaporated in the 
neighbourhood of offensive or contagious cases. The 
water-closets and urinals in connection with the 
wards should be occasionally inspected, to see that 
they are perfectly sweet, and when the bed-pan is 
employed it should contain a little disinfecting fluid 
or powder, and be emptied immediately after being 
used. Those patients who are able to do so should 
be encouraged to go out into the fresh air, and all 
who are able should be up during the daytime, and, 
if not strong enough to be thoroughly dressed, may 
lie outside the bed with advantage. 

The prevailing custom of constantly scrubbing the 
floors of the wards with soap and water has a decided 
tendency to maintain a moist unhealthy atmosphere, 
particularly in the winter months. The practice of 
polishing and dry-rubbing the floor would be a great 
improvement, and is said (e.g. at Birmingham) to have 
a direct tendency to reduce the mortality from ery- 
sipelas, &:c. 

The house-surgeon should make an invariable rule 
of seeing all cases of Accident as soon as he is called 
to them. In the great majority of cases a few minutes' 
delay would be of no consequence ; but as it is im- 
possible to say when the highly urgent cases may 
occur, the house surgeon — having due regard to public 
opinion and the verdict of a coroner's jury — should 
always give his immediate attendance. The decision 
as to the necessity for the admission of a case of 
accident is sometimes a matter of difficulty, and will 
be influenced a good deal by the number of vacant 
beds, (kc. ; but in doubtful cases it is much better to 
err on the safe side, and take in a patient for a day 
or two, than to run any risk of mischief occurring 
during treatment as an out-patient. This is especially 
advisable for any case brought by the police, and likely 
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to be the subject of legal investigation, 
sent themselves occasinnally at hiispitals whtcli 
obviously unfitted for admission, either from b^ng 
incuiuble, or from the fact tliat they are sutfering, 
from want rather than disease, Tbese, if summarily 
dismissed, may bra bandied about between workhouse 
offieiB,ls, until (as has positively occurreil) the unfor- 
tunate sufferer has died of inanition in the street, A 
coroner's .jury, finding that admission was refused to 
a patient in a dying condition, will naturally lay the 
onus upon the house-surgeon, whoui it behoves, there- 
fore, to tiike some. little pains to avoid such a. misfor- 
tune by calling the attention of the lay offioials to the 
case, when they will at least give some nouriahmeni 
to the applicant before he is dismissed, and possibly 
take steps to secure his iuimediate admission into a 
suitable asylum. 

A house-surgeon is a good deal pestered for Oeh- 
TiFiOATES of illness for clubs, itc, and should be pro- 
vided with printed forma, which can be readily filled 
up. Caution should be exercised in giving certificates 
io the police (except when a patient is unable to 
appear), since the house-surgeon may lose a fee by 
not ha.ving appeared in person at a police-court. 

The following are the principal points of Law 
affecting the house-surgeon ; — 

The house-surgeon cannot claim any fee for 
evidence at an inquest upon a patient who died in 
the hospital, and it is sometimes a nice point to decide 
whether a death took place outside the hospital doors 
or not. If the subject of the inquest was brought in 
dead, the house-surgeon is entitled to one guinea for 
giving evidence, and one for the post-mortem exami- 
nation, provided the coroner has given an order for 
it to be made ; and the house-surgeon should be care- 
ful not to give evidence without receiving a summons 
in due form, and particularly not to make a post- 
mortem without a written order, or he will forfeit 
bis fees. The house-surgeon must give evidence before 
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a magistrate, if summoned, and there is no fee allowed 
unless the case be sent for trial, when half a guinea 
will be allowed for each day's attendance at the police- 
court, and it is as well to ask the magistrate to enter 
the attendance at the police-court upon the deposition, 
so that there may be no mistake after the trial. 
Although the magistrate has no power to give a fee 
for evidence on a case which is not sent for trial, the 
fee of a guinea may usually be obtained by writing a 
formal letter to the Secretary of State for the Home 
Department, Whitehall, stating the circumstances, 
when in a few days, probably, an order will be received 
for payment of the fee. At assizes or sessions the 
house-surgeon is bound to attend on the day he is 
summoned, and to wait until he is called on, and is 
allowed a guinea a day for such attendance, and rea- 
sonable travelling expenses if he has to go any distance. 
The fees (including those due for the police-court) are 
paid as soon as the trial of the case is concluded. 

In civil actions the fee will vary according to the 
liberality of the attorney, but will never be less than 
a guinea a day and travelling expenses ; when served 
with a subpceiia to attend, the house-surgeon should 
receive current coin of the realm sufficient to defray 
his travelling expenses, or he is not bound to pay any 
attention to it. When there is doubt of the respecta- 
bility of the parties, it is well to insist upon having 
the fee before giving evidence ; or, if the attorney 
refuse this, the house-surgeon should appeal to the 
presiding judge before being sworn, when the judge 
will direct that the usual fees should be paid : if this 
is not done, the house-surgeon is at liberty to decline 
to give evidence. By taking this course of appealing 
to the judge, the author succeeded once in obtaining 
the fees for giving evidence in an * attorney's action,' 
when a medical friend, who neglected the precaution, 
failed to obtain any remuneration. ^ 

^ The house-surgeon may advantageously study the ' Abstract 
of the Principal Laws affecting the Medical Profession,' contained 
in The Medical Directory, 
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In order that a house-surgeon may fulfil his duties 
efficiently, it is essential that he should be careful of 
his own health. The labour, anxieties, and foul air of 
a hospital produce an effect upon the strongest con- 
stitution in a few weeks, and unless the house-surgeon 
take proper care of himself he will very soon be dis- 
abled. A daily cold bath and a daily walk are the 
great- means for maintaining the health and spirits ; 
the walk, particularly, is essential, and is very apt to 
be shirked, either from want of energy or from over- 
anxiety for the welfare of the cases. This over-anxiety 
is not only injurious to the house-surgeon himself, 
but is bad for the patients also, since it leads to 
over-frequent visits to the wards, constant change of 
treatment, and a general state of worry. The house- 
surgeon should be satisfied with the consciousness of 
having done his best for his patients, and must be 
content to leave the result in other hands ; and 
though, no doubt, it is annoying to lose patients in 
whom a great interest has been taken, it is one of the 
inevitable drawbacks of medical practice. 

A good night's rest is most important for the house- 
surgeon ; but where he is in sole charge of the hos- 
pital, its attainment is very precarious. On Saturday 
nights it is, perhaps, of very little use for a house- 
surgeon to retire early, since the number of broken 
heads, (fee, is generally large at that time ; but on 
other nights there can be no object in sitting up to 
unreasonable hours, and even half an hour's sleep in 
bed is better than twice that time in an arm-chair. 
When the house-surgeon is called up in the night, it 
will be well for him to take the opportunity of visit- 
ing one or two of the wards occasionally, to see that 
the night nurses are on the alert, and to soothe any 
sleepless patient. 

In order that the house-surgeon should get through 
the hard work, both mental and bodily, of his office, 
it is essential that he should be liberally fed. Com- 
mittees are not aware sometimes of the hardships they 
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inflict by penuriousness with regard to the medical 
othcers' table ; and, undoubtedly, a liouse-surgeoii 
who does his work thoroughly^ requires * meat three 
times a day.' The first symptom of * knocking up ' is 
an inability to eat breakfast, which is a most important 
meal for the house-surgeon, as he has all his rounds to 
make immediately afterwards, and should therefore 
be taken in good time, and without the hurry incident 
to late rising. This is soon followed by a relaxed 
sore-throat (hospital sore-throat) and a general feeling 
of depression. An extra allowance of fresh air, by 
either walking or driving, a couple of glasses of wine, 
and the internal administration of bark and mineral 
acids, are the remedies for this state of things ; and 
unless they are soon had recourse to, the house-surgeon 
may have to throw up his appointment altogether, and 
seek for health and strength in country air. 
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CHAPTER I 

HAEMORRHAGE 

HAEMORRHAGE from various sources is one of the 
affections which the house-surgeon is called upon to 
treat most frequently. Its amount may vary from 
what is termed * trifling ' to * alarming/ but it may be 
of service to the young surgeon to say that there is, 
probably, no haemorrhage from the external surface 
of the body which cannot be arrested, at least tem- 
porarily. The ligature and pressure are the two 
means of arrest in most common use, although the 
latter (in its varied forms) is not so fully appreciated 
as it deserves ; but recourse must be had occasionally 
to escharotics and styptics of various kinds, of which 
the actual cautery is the most potent. The position 
of the wounded part has considerable influence on 
haemorrhage, and should therefore be fully attended 
to — since, for example, it is obvious that blood will 
flow more readily from a limb which is allowed to hang 
down, than from one which is raised to, or above, the 
level of the heart. 

The after-treatment of cases of haemorrhage, both 
as respects the wound and the general condition of 
the patient, is of the greatest importance. Supposing 
an artery to have been tied on a bleeding surface, no 
surgeon would think of removing the ligature on the 
following day ; but if pressure alone has been applied 
to the wound, it must be still more necessary not to 
interfere rashly with the dressings, and so disturb the 
natural process of occlusion of the injured vessel. If 
the haemorrhage do not recur, there can be no necessity 
for removing the antiseptic dressings unless they are 
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loosened by discharge from the wound, although it 
may be advisable to relax the bandages (of necessity 
tightly applied in the first instance) after a few hours. 
Perfect rest of the wounded part, and, if possible, an 
elevated position, are absolutely necessary for suc- 
cessful treatment, while at the same time the whole 
system must be brought into a condition most likely 
to conduce to the formation of clot in the vessel and 
the rapid healing of the wound. 

The constitutional treatment of cases of severe 
haemorrhage is one of the most anxious cares of the 
surgeon. On the one hand, there is the immediate 
danger of the patient's death from exhaustion, and 
on the other, the fear that by over-stimulation the 
haemorrhage may be again induced with equally dan- 
gerous effect. It is in these cases that opium is of 
the greatest service. From one-half to one grain, 
in frequently repeated doses, will do much to calm 
the patient's nervous system and mitigate the in- 
jurious effects of loss of blood. Stimulants may be 
cautiously exhibited, provided surgical means have 
been taken to arrest entirely the flow of blood ; but 
where, from the nature of the injury, that has been 
impossible, it would be destruction to the patient 
to excite immediately the action of the heart, and 
thus destroy nature's means of arrest. A previously 
healthy patient will survive a state approaching syn- 
cope for many hours, and ultimately make a perfect 
recovery, while early and injudicious stimulation 
would have hurried him uncontrollably to the grave. 
Reaction after haemorrhage is not usually of a violent 
character, but, if necessary, may be treated by gentle 
purgation and small doses of digitalis ; tartar emetic 
can be but rarely required. 

Among the debilitated patients often met with in 
hospital practice, anaemia is the difficulty which stands 
in the way of recovery from a wound. It is in these 
cases, when the blood seems scarcely able to coagu- 
late, and there is a constant oozing from the wovmdfid 
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surface, that the preparations of iron in frequent 
doses have such a haemostatic effect. Of these the 
Tinctura Ferri Perchloridi seems the best medicine 
for the purpose, and this, together with small and 
repeated doses of wine, and a light, dry diet, will 
materially assist in the recovery of the patient. 

Haemorrhages* may be conveniently divided into 
those which are caused by accident and those which 
result from disease or follow surgical operations. 

HiEMORKUAGE FROM ACCIDENTS 

Scalp icouruls are very common in hospital prac- 
tice, and, from the vascularity of the part, generally 
bleed freely. If no large artery (temporal or occipi- 
tal) is wounded, pressure alone will be sufficient treat- 
ment, and this is best applied by putting the edges of 
the wound in apposition after thoroughly cleansing 
them with warm carbolic lotion (1-20) and dusting 
with iodoform. Stitches of fine catgut may be ad- 
vantageously used if there is much separation of the 
flaps, and the dressing is completed with a pad of 
iodoform wool and the application of a bandage 
firmly over the cranium, with a turn or two under 
the chin to keep everything tight (Chap. VIII.). The 
hair in the neighbourhood of the wound should be cut 
close and the immediate edges shaved, and if dirty, 
scrubbed with a nail-brush and carbolic lotion, so 
that both the extent of the injury may be clearly 
seen and the apposition of the edges may not be in- 
terfered with. Should one of the arteries be divided^ 
so that the ends are able to retract, pressure will still 
usually suffice ; but if the vessel be only wounded, it 
should be thoroughly divided with a lancet before the 
edges of the wound are brought together. It is very 
difficult to apply a ligature on the scalp ; and if an 
artery continue to spout, a good plan is to transfix 
the edges of the cut and the mouth of the vessel with 
a harelip pin, over which a twisted or figure-of-8 
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suture can be passed so as to hold the parts in appo- 
sition and arrest the bleeding. The pin should be 
withdrawn in forty-eight hours. Scalp wounds may 
of course be accompanied by fracture of the sklill, 
which should therefore be borne in mind, as the 
haemorrhage in these cases may come from within the 
skull, and be beyond the surgeon's control. 

Wounds of the face bleed freely, and frequently 
require a ligature, though pressure can be very well 
adapted to the parts about the jaws. Collodion will 
frequently arrest the hsemorrhage from small cuts, 
if applied in the following way : — Grasp the part 
wounded between the fingers and thumb, so as to 
blanch it, clean the wound, and put the edges in ap- 
position, drying them thoroughly with a soft rag. 
Then paint on the collodion, making it cover the skin 
for some distance around the wound ; let a firm hold 
be maintained until the collodion is perfectly dry, and 
then, having allowed the parts to resume their proper 
position, paint another coat over all. The Collodion 
flexile of the British Pharmacopoeia is more tenacious 
than and not so rigid as the common collodion, and is 
therefore more convenient for surgical purposes; it 
may be conveniently strengthened by applying a very 
thin layer of cotton- wool before it sets. To at- 
tempt to paint collodion on a wet surface, or while the 
blood is running, is worse than useless, and the same 
may be said of the application of adhesive plaster 
under similar circumstances, if warmed in the ordi- 
nary way ; but, if immersed in hot water, and care- 
fully applied with a little pressure from a cloth, the 
plaster will be found to adhere, and to control the 
haemorrhage to some extent. If adhesive plaster be 
applied during the process of healing, it is best done 
in a number of narrow strips across the wound, each 
strip slightly overlapping the preceding one. Sutures 
will often be required in wounds of the face, in 
order to diminish the width of the scar, and if s,o^ 
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very fine silk, horsehair, or fine catgut sutures are 
the best. 

Cut lip. — Either lip may be cut through by a 
blow or fall upon the teeth, and the haemorrhage from 
the divided coronary artery is generally profuse. The 
introduction of a harelip pin and the application of a 
twisted suture form the best treatment ; but care 
must be taken to pass the pin sufficiently deeply into 
the substance of the lip to transfix, or at least go 
close to, the bleeding orifices of the artery, otherwise 
haemorrhage may still go on into the mouth. One or 
two fine catgut sutures may be advantageously put 
into the mucous membrane of the lip, which must be 
everted for the purpose. Unless a piece should have 
been cut (or bitten) out of the lip, there will be no 
difficulty in properly adapting the edges of the 
wound ; but the surgeon should bear in mind, as in 
the operation for harelip, that his proper guide is not 
the red border of the mucous membrane, but the line 
where the mucous membrane joins the skin. Collo- 
dion may be usefully applied o\qv the twisted suture 
when the ends of the pin have been cut off. Two 
days are generally sufficient for the pin to remain in 
the lip, but the scab should be left untouched until 
it drops off spontaneously. 

Bleeding from the rtosey the result of a blow, is 
generally slight, and may be alleviated by the appli- 
cation of cold water ; although the usual position 
assumed by the patient, that of bowing the head over 
the basin, is little calculated to assist in its arrest. 
It is much better to make the patient sit erect and 
hold a sponge to the nose, or in slight cases sniff up 
the cold air, which will often prove sufficient. 

Bleeding from the ear, after a blow, is generally 
caused by slight rupture of the lining membrane of 
the meatus, which can be easily seen through an ear- 
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speculum, and must not be taken as a symptom of 
fractured skull, unless it is in large quantity or is 
accompanied by other evidence of injury. 

Bitten tongue may give rise to severe haemorrhage if 
the wound happen to be in the thickness of that organ. 
Ligatures are of little avail, as they almost invariably 
pull off ; and if cold does not arrest the flow of blood, 
torsion or the actual cautery should be applied to the 
bleeding points. Sutures are diflacult to apply, and 
are of very little use in wounds of the tongue ; and 
unless the piece is nearly severed from its connections, 
so that the surfaces of the wound are unlikely to come 
into apposition, it is better to trust to nature and the 
healing powers of the saliva. 

Teeth knocked out seldom give rise to severe hjeraor- 
rhage of any duration, and cold water forms the best 
treatment. If the tooth (particularly an incisor) is 
sound, an attempt should be made to replace it in the 
socket, as it may possibly become again attached. A 
piece of silk should bind it to the neighbouring teeth, 
in order to keep it in position. 

Cut throat. — If the large vessels of the throat are 
divided by the knife, immediate death will ensue 
before the surgeon is called ; but this is not a common 
occurrence, for attempts at suicide being generally 
made in the space between the hyoid bone and thyroid 
cartilage, the incision does not go near the carotid 
arteries. There is often sharp haemorrhage at first 
from two or three small arteries, if the incision is 
severe, but this may easily be arrested by ligatures or 
torsion, if the cold air has not already been sufficient 
to stop the bleeding. The incision will vary con- 
siderably both in size and depth ; an incision * from 
ear to ear ' may be only skin deep, while another of 
smaller extent may have divided the trachea and even 
the oesophagus. The patient is generally in a very 
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depressed condition, partly the result of loss of blood, 
but mainly owing to the mental condition which gave 
rise to the attempt, aggravated occasionally by bodily 
want. In this case it may be advisable to administer 
at once a small quantity of nourishment, such as a 
couple of tablespoonfuls of beef- tea and one of brandy, 
and to repeat it at short intervals. If the pharynx 
is uninjured this can be readily swallowed, but if it 
is wounded (it is very seldom entirely divided) the 
stomach-pump must be used, the tube being intro- 
duced with great care, and the finger, if necessary, 
inserted in the wound to insure its taking the right 
direction. 

Until recently the usual practice was not to put 
sutures in a cut throat, on the ground that they 
would cause any blood which might be effused to 
enter or press upon the windpipe, and, by retaining 
blood or pus within the wound, would prevent its 
granulating from the bottom. If, however, all haemor- 
rhage be arrested, and the wound rendered aseptic, 
there appears to be no reason why a clean cut, how- 
ever deep, should not be closed by sutures. Of course, 
if the breathing should become embarrassed, the 
wound must be re-opened without delay, and in some 
cases it is a good plan to introduce a tracheotomy 
tube into the trachea, or even to do an independent 
tracheotomy. Occasionally, when the thyro-hyoid 
membrane is so completely divided that the larynx 
drops out of position, it may be necessary to suspend 
it by deep sutures attached to the hyoid bone and the 
thyroid cartilage. 

The position of the patient is the great thing for 
effecting a cure. If the first faintness has gone oft 
and all haemorrhage has ceased, the patient's shoulders 
should be raised by pillows, so as to make the head 
bow forward, and if the necessity for this position be 
explained to him, it will be found sufficient, provided 
the patient is sane. In insane or unruly cases it will 
be better to carry a bandage round the forehead, and 
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bring the ends from the temples down to a waistband 
in front. 

The great danger in cases of cut throat, after the 
immediate consequences of haemorrhage and shock 
are passed, is inflammation of the lungs, owing to the 
entrance of cold air and septic matter through the 
wound. This is best obviated by the application of 
hot moist boric lint, folded and laid lightly over the 
wound beneath oil-silk, and renewed as often as it 
becomes cold or dry. The boric lint tends to help the 
granulating process and to keep the wound sweet, 
and this may be aided by blowing a little iodoform 
into the wound occasionally. Great care must be 
taken to support the patient's strength during the 
first few hours after the injury, by the administration 
of food and stimulants by the mouth if possible, or if 
not by enemata per rectum. 

Ruptured frcenum, — Patients have been known, 
on several occasions, to apply at a hospital faint 
from loss of blood caused by a rupture of the frcenum 
preputii. Since the continued bleeding depends upon 
the fact that the little artery of the fraenum has been 
only partially divided, the obvious treatment is to 
snip it across with a pair of scissors, when the haemor- 
rhage will cease immediately. 

Stabs may be inflicted in various parts of the body, 
and give rise to a varying amount of haemorrhage. 

(a) Stabs in the throat may be treated on the same 
principles as cut throat — viz. to stop the bleeding and 
make the wound aseptic so that it may heal rapidly. 
A complication which may arise in stabs in the throat 
is where the knife has perforated the trachea and 
emphysema is produced, owing to the wound not being 
sufficiently large or direct for the air to escape through 
it. A pad of lint and a bandage, gently applied, form 
the best treatment, and the emphysema is generally 
but slight, and will gradually disappear. 

(6) Stabs in the chest may produce haemorrhage by 
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wounding (rarely) an intercostal artery, or the lung. 
An intercostal artery may be twisted or tied, and 
seldom gives much trouble ; but, if necessary, the 
wound may be effectually plugged by pushing into 
the pleural cavity a piece of a pocket-handkerchief, 
and filling it with cotton-wool, which can be made to 
exert pressure upon the edges of the incision by 
drawing upon the portion of the handkerchief out^ 
side the chest. Wound of the lung (generally shown 
by bloody expectoration) may be irremediably fatal 
from haemorrhage, the blood either pouring from the 
mouth or choking the lung, or more rarely filling the 
pleura and compressing the lung. The great object 
is the immediate arrest of the haemorrhage by the in- 
halation of the vapour of turpentine sprinkled on a 
handkerchief, the application of cold both to the 
surface of the chest and by swallowing ice, and lastly 
by venesection, if necessary. Venesection for this pur- 
pose should be performed while the patient is sup- 
ported in the erect posture, and the blood should be 
drawn from a large aperture, so as to induce a faint- 
ing condition as rapidly as possible ; and care must 
be taken that the patient be not allowed to recover 
his heat and rapid circulation too soon, or the haemor- 
rhage may recur. An early opportunity should be 
taken of administering one of those drugs which have 
a haemostatic tendency (e.g. Plumbi Acetatis, gr. j, 
in pil. ; or Acidi Gallici, gr. v.) in repeated doses. 

(c) Stahs in the abdomen may give rise to haemor- 
rhage from wounding vessels in the parietes, and 
these can be easily secured ; but apparently slight 
wounds may perforate the peritoneum and wound 
the intestines, giving rise to internal haemorrhage, 
and as an exploratory operation may be advisable, the 
visiting-surgeon should be summoned without delay. 
The forefinger, thoroughly cleaned and carbolised, 
is the best implement for ascertaining whether the 
wound has penetrated the peritoneum or not, and 
whether the intestine is wounded. In the latter case 
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resence of faeces, or at least a faecal odour on 
nger, will be all -important, and possibly gas 
be seen to bubble from the wound. Simple 
ds of the parietes should be closed with plaster 
tures, and collodion painted over all, so as to 
de the air. The sutures should be made to 
rough the edges of the cut peritoneum, so as to 
3 its early union by adhesion, and should be of 
lised silk. Intestines, if wounded and exposed, 
d be stitched up with fine silk or catgut sutures, 
ig through the peritoneal and muscular coats only, 
to bring the two surfaces of the peritoneum into 
ition. (Lembert suture.) Whatever the injury, 
x>ner the patient is got fully under the influence 
Lum the better, so as to guard against peritonitis. 

^ounds of arteries require varied treatment, ac- 
ag to the size of the vessel and the kind of 
Y inflicted. Fortunately, these injuries occur 
y in the extremities, where pressure can be 
ly adapted to the limb, and it is to pressure 
that recourse should be had in many of the 
ds of small vessels. 

T^henever there is sharp haemorrhage, probably 
ial, from a wound, pressure should be imme- 
ly made upon the main artery with the fingers, 
to stop the bleeding temporarily. This imme- 
ly relieves the anxiety of the patient and friends, 
jso permits a careful examination and cleansing 
e wounded part with cold carbolised water. If 
s done deliberately, and the wound is further 
led for a few minutes to the air, possibly, on the 
ation of the pressure above, no further haemor- 
1 will take place. Should it return, however, 
al inspection should be made to discover the 
ing point. Supposing this possible, which is not 
rs the case, and a bleeding orifice to be dis- 
ed, if of large size a ligature may be applied, 
small it may bo twisted, or pressure may Ui 
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adapted in the following manner: — An assistant 
again holding the main artery, and the wound having 
been again thoroughly cleansed, the surfaces should 
be laid together and a pad of dry lint placed over 
the wound and adjacent skin, so as to press the cut 
surfaces closely together. A bandage, carried first 
round the limb for some distance below the wound, 
should be applied tightly over the pad, and then be 
carried a short distance above the wound, additional 
pads being placed, if considered necessary, along the 
course of the principal arteries, so as to exert pres- 
sure upon them. 

Should bleeding again occur, graduated pressure 
may be used in the following way : — The main artery 
being held as above described, the wound is to be 
laid open, and a small pledget of folded lint placed 
at the bottom, on this another pledget rather larger 
and so on until the lint is an inch thick above the 
skin, pressure with the bandage being then exerted 
on the whole, with the same precautions as before. 
The addition of a piece of cork or of a small coin 
wrapped in lint renders the graduated compress 
firmer and more effectual. The disadvantage of this 
otherwise very effective method is, that the wound 
must necessarily be allowed to granulate from the 
bottom, thus occupying a longer time in healing and 
leaving a larger scar. 

The position of the limb after the application of 
pressure is of the greatest importance ; thus the hand 
should be raised by a sling to the opposite shoulder, 
so as to flex the elbow, while the foot and leg should 
be supported above the level of the body by means 
of pillows. 

(It is never sufficient simply to tell a patient to 
keep a wounded or inflamed arm in a sling, for the 
limb is then generally allowed to hang down, but the 
surgeon should himself see that the hand is raised to 
the opposite shoulder.) 

The above directions are only applicable to wounds 
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involving the smaller arteries of the limbs. In cases 
of injury of the main trunks, the profuse haemorrhage 
should be instantly controlled by pressure of the 
finger upon the artery above the wound, until a 
tourniquet can be applied, which, although it arrests 
the rush of arterial blood, will very probably still 
leave a strong current of dark -coloured blood ebbing 
out of the wound. This blood, which may come from 
the lower end of the wounded artery, from the .vein, 
or from both, will be immediately controlled by 
another tourniquet placed below the wound, until 
the assistance of the visiting-surgeon can be obtained, 
since operative interference of some kind will cer- 
tainly be required. 

Patients who have received, a few days before, a 
wound of the principal artery of a limb, which has 
been treated by bandaging, are occasionally brought 
to a hospital on account of a continual oozing, or 
perhaps a sudden gush of blood ; and on examination 
a tumour is found, with a small orifice from which 
the blood emerges. The house-surgeon is cautioned 
against interfering with such a case further than to 
put a tourniquet on the artery ; for the tumour is 
probably a false aneurism of large size, and will re- 
quire an operation of no small moment for its cure. 

Wotc7ids of the palmar arch are sometimes laid 
great stress upon, as if their treatment differed in 
any way from that of wounds of arteries generally. 
A tourniquet should be temporarily applied while the 
wound is examined, and if no bleeding vessel can be 
conveniently tied or twisted, recourse must be had to 
pressure, which may generally be relied on, provided 
the parts are not interfered with and the dressings 
disturbed too early. The fingers and thumb should 
be carefully bandaged, and a firm graduated compress 
having been applied to the bleeding point, the hand 
and arm should be firmly bound upon a back splint ; 
and it may be well, as an additional pveca\x^\oi\, \^ 
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make pressure upon the radial and ulnar arteries at the 
wrist with pieces of elastic catheter wrapped in lint be- 
neath the bandage. The elbow is then to be fully flexed, 
and the hand bound up to the opposite shoulder. 

Wotcnds of veins give comparatively little trouble, 
and the haemorrhage is readily arrested by pressure, 
if the vein is of moderate size. A ligature may 
occasionally be required on a large vein, and may 
be applied without much apprehension as respects 
phlebitis. 

IJiEMORRHAGE FROM DISEASE 

Bleeding may occur from vascular or malignant 
growths on the surface of the body, and, from the low 
condition of the patient, it may be highly desirable 
that as little blood as possible should be lost. As the 
source of the haemorrhage is generally rather a surface 
than any one bleeding vessel, the ligature is seldom 
applicable, and from the nature of the case pressure 
can hardly be applied; haemostatics therefore must 
be employed, such as the Liquor Ferri Perchloridi 
fortior, the Liquor Ferri Persulphatis, the solid 
Nitrate of Silver, and Nitric Acid, or, in extreme 
cases, the actual cautery. 

In dealing with vascular growths, it will be ad- 
visable to surround the mass with a ligature and tie 
it by one of the numerous methods described in 
surgical works, or more simply by passing a needle 
or harelip pin beneath the bleeding tissue, and then 
carrying a thread around it. 

Epistaxis, or hemorrhage from the nose of spon- 
taneous and constitutional origin, may be treated 
locally by the application of cold to the head and 
face, or better by the injection into the nasal cavities 
of water as hot as the patient can bear it. by the in- 
halation of vapour of turpentine, or by the use of 
powdered alum as a snuff. The method of washing 



out the nose advocated by Dr. Thudichum oiFers 
great advantages in the treatment of epistAxis. It 
is based upon the physiological fact that, when a 
patient breathes through the mouth alone, the soft 
palate so effectually shuts off the posterior nares that 
fluid may be injected into one nostril, and will pass 
round the septum and out of the other nostril with- 
out entering the mouth. A special apparatus has 
been devised for this 
purpose, but the plan 
can be readily carried 
out by means of an 
india-rubber enema ap- 
paratus ; or, if cold 
water is employed, still 
more simply by attach- 
ing a rectum -tube to a 
common wator-tap, by 
which the force of the 
stream can be readily 
moderated. 

The moat convenient 
form of apparatus, and 
one which has been em- 
ployed by the author 
with advantage in the 
treatment of oaaena, is 
the simple vaginal 
douche, contrived by 
Dr. Basch, and shown' 
in tig. 1. It consists 
simply. of a stout india- 
rubber tube, five or six 
feet long, with a per- 
forated weight (a) at one end, so grooved that water 
can 'pass through'it when standing on a flat surface. 
At the other end is an ordinary gum-elastic enema 
noiszle, which may be perforated with more than one 
hole if pi'eferred. 




' the inBtvu.Kw;w.t, vt \ 
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only necessary to have an ordinary bedroom f 
tilled with water, when the weighted end is dropped 
into it, and the tube ' payed in ' for two or three feet 
and left for a couple of minutes. The ewer being 
then raised upon a chest of drawers, or some con- 
venient elevation, the tube is squeezeil below the 
level of the water (<:) and drawn over the iip of the 




ewer (c'), when, being convertid nito a siphon the.fl 
water immediately begina to flow along it Perfectij 
control can be exercised oi er the water I y the pres- 1 
sure of the fanger and thumb of tlic surgeon whilst 1 
the patient places his head over a basm and has th» I 
nozzle inserted into bis nostril On permitting the I 
flow of the water, a stream is immediately established] 
between the nostiils bo lou^ at, thi tuouth is kept. I 
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open, and the cuiTent can be reversed, arrested, or 
diminished with the greatest readiness (fig. 2). 

A more portable form of siphon nasal douche 
consists of an india-rubber tube, weighted and fitted 
with a metal mount to prevent collapse against the 
edge of a tumbler. The other end is fitted with an 
india-rubber teat, which effectually plugs the nostrils 
so that water can be sniffed up when the other nostril 
is closed. The tumbler being raised, the siphon action 
is then complete, and the water flows out of the oppo- 
site nostril, provided the patient keeps his head for- 
ward and his mouth open. 

The tube should be made to slip through the 
mount so that the length of the weighted end can be 
adjusted to the depth of any tumbler or jug (fig. 2). 
The instrument may then be conveniently employed 
for irrigating or cleansing wounds, especially about 
the nose or mouth, or may be used for feeding help- 
loss patients, either by suction through the teat or 
by the siphon action. 

In persistent or recurring epistaxis it may be 
necessary to plug the nares {v. Minor Operations). 

Hcemorrhage from the rectum, if venous, is gene- 
rally the result of gorged hsemorrhoidal veins, and may 
be treated by enemata of cold water, or some astrin- 
gent decoction, such as the Decoctum Quercus, or 
Tinctura Hamamelidis, f 5j in three ounces of cold 
water. If arterial and severe, the bleeding point 
may be touched with nitrate of silver or the actual 
cautery through a speculum, the rectum being after- 
wards carefully plugged with lint, to which a string 
should be attached to prevent its getting out of reach. 
A more efficient way of plugging the rectum is to 
push a flat sponge, with a string attached to it, a 
good way up the bowel ; then to fill the space below 
with lint. When this is done, by pulling on the 
string the lint is compressed between the sponge and 
the anus, and exercises pressure on t\ve W^^^vjx^ 
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mucuus membrane. Careful after-treatment wilt be 
re(|uistte to relieve the loaded condition of the vessel^ 
and prohably an operation for the cure of the piles. 
Hteniorrhage from the bowel in children is not infre- 
quently caused by a polypus in the rectum, whicli 
will require removal liefore the affection will be 

Uienwrrhage front the bliulder,ii in large quantity, 
may result from vascular tumour, or if slight, from i 
the presence of a stone. The injection of cold water ' 
through (t catheter will generally suffice, the instru- 
ment being retained in the urethra, so aato allow any 
blood which may flow to escape at once, and not coagU' 
late in the bladder. In severe cases, weak astringent 
solutions may be injected, and ice be placed in the 
rectum and about the pubes. The internal adminis- 
tration of Gallic Acid and Tincture of Iron may be 
employed in these cases, but the most effectual remedy 
is turpentine in ten-minim doses suspended in muci- 
lage. An early opportunity should be taken to ascer- 
tain the presence of a tumour or calculus by means of 
the sound ; and if one exist, the patient had better be 
at once admitted into the hospital, or very possibly, 
the htetnorrhage having ceased, he may never appear 
again for the necessary treatment. 

The following will assist the house-surgeon in arriv- 
ing at a correct diagnosis as to the source of bloody 
urine. If the blood come from the kidney, it will be 
thoroughly lulxed with the urine, rendering it of a 
smoky colour if in small quantity, or dark-red if mora 
abundant. When the Liemorrhage is f i-om the bladder, 
the tirst portion of the urine may be pretty clear, and 
the blood will be clotted and more abundant as the 
oi^an contracts. Tf from the urethra alone, it will 
be found that the lii-Bt gush of urine is rained with 
blood, but that afterwai-ds it is clear, being 'again 
bloody at Llic last, wl.cji iiossibly it few drops of neaily 
puiv blooti may he i-jci;t<.-i!. IJlood from Llnj urethra, 
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if in quantity, will trickle out before any effort at 
micturition is made. 

Ruptured varicose veins in the lower extremities 
give rise to dangerous haemorrhage. The patient may 
be unaware of the accident, and fall down in a fainting 
condition, which may rapidly become fatal if not at- 
tended to. Pressure upon and below the wound im- 
mediately stops the bleeding, but the limb should be 
carefully supported in an elevated position for some 
time after the accident, to prevent its recurrence. The 
veins of the labia sometimes give way in pregnant 
women: cold, the horizontal position, and pressure 
form the appropriate treatment. 

Ulceration and sloughing may give rise to very 
severe and even fatal haemorrhage by opening into a 
large vessel. Here the temporary arrest by pressure 
on the main trunk, and the subsequent adoption of 
the treatment proper for wounds of arteries (p. 21), 
must be had recourse to ; although in some localities, 
as in the throat after scarlet fever, ckc, the haemor- 
rhage is beyond the surgeon's control, and will prove 
fatal. 

h-«:morrhage after surgical operations 

Hcmnorrliage after extraction of teeth is sometimes 
troublesome, particularly in feeble patients. It is best 
treated by careful and forcible plugging with a strip of 
lint soaked in some styptic, which is to be thrust bit 
by bit into the socket until it projects beyond the 
neighbouring teeth ; the pressure of the opposite jaw, 
maintained by a bandage under the chin, will then 
keep it sufficiently tight. 

In children the subjects of an hereditary tendency 
to bleed (hcemorrhagic diathesis) considerable trouble 
may be experienced in arresting haemorrhage from this 
cause. The lint should be steeped in the Liquor Ferri 
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Pernitratis, and the patient should take full and re- 
peated doses of Tinctura Ferri Perchloridi with dilute 
Hydrochloric Acid. 

Hcemorrhagefrom the tonsils may follow either the 
puncture of an inflamed tonsil or the removal of one 
which is chronically enlarged ; and the former is natu- 
rally the more severe accident. The blood comes only 
from the branches of the artery to the tonsil, and never 
from the internal carotid : and if gargling with iced 
water fail to arrest the haemorrhage, the Tinctura 
Ferri Perchloridi, or, still better, the Liquor Ferri 
Perchloridi, or Liquor Ferri Pernitratis (B.P.), may 
be almost certainly depended upon to effect it. The 
fluid should be applied by means of a small sponge or 
piece of lint, attached to a piece of stick, and must 
be held firmly against the bleeding point for some 
minutes. 

In bleeding from the tongue and back of the throat, 
great advantage may be derived from the use of one of 
the * spray producers ' in common use, employing as a 
styptic the Glycerinum Acidi Tannici (B.P.) in the 
proportion of one to six parts of water, or the Styptic 
Colloid of Dr. Richardson. Or the patient may ad- 
vantageously swallow slowly a teaspoonful at a time 
of the following solution recommended by the late 
Sir Morell Mackenzie : Acidi Tannici, gr. 360, Acidi 
Gallici, gr. 180, Aquse, f §j. 

Haemorrhage after operations on the tongue is 
usually severe, one or both lingual arteries being 
involved. The arterial bleeding can be promptly 
arrested by passing the forefinger down to the epi- 
glottis and hyoid bone, and drawing the base of the 
tongue upwards towards the chin. All bleeding 
being thus temporarily stopped, the mouth can be 
cleansed of clots and the bleeding artery easily found 
and picked up, owing to the stump of the tongue 
being fixed with the finger. In the case of mere 
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oozing from the vascular surface of the tongue the 
application of a piece of sponge, which should be 
pressed upon the part with the fingers for a few 
minutes, and then be left in situ till loosened spon- 
taneously, is very effective. Iodoform sprinkled on 
the sponge or applied to the surface forms a most 
efficient antiseptic. 

Leech-bites give trouble occasionally ; and should 
cold and pressure fail to stop the bleeding, a fine- 
pointed stick of nitrate of silver may be inserted into 
each wound. As a last resource, a needle or harelip 
pin may be inserted through the skin so as to transfix 
the bite, and a twisted suture be placed over it. 

Intermediary hceniorrhage is that occurring soon 
after an operation, when reaction has supervened. 
Small vessels, which did not bleed at the time of the 
operation, may begin to do so on the patient becoming 
warm in bed, and the bandages, (fcc, will become more 
or less stained with blood. This need occasion no alarm 
unless the blood soak completely through, and begin to 
drip away from the dressings, when immediate steps 
must be taken for its arrest. In the case of a stump 
after amputation, for instance, the soaked dressings 
should be removed, and the stump raised and firmly 
bandaged, while gentle pressure is made upon the main 
artery with the finger or a tourniquet. If these measures 
arrest the bleeding, fresh dressings may be applied ; 
but the limb had better be elevated, and the pressure 
gently maintained for a few hours, to avoid its recur- 
rence. If this treatment should not succeed, the 
sutures must necessarily be divided and the surfaces 
of the wound separated, in order that a ligature may 
be applied to the bleeding point ; or if, for any reason, 
that is impracticable, a fine-pointed actual cautery 
may be had recourse to as a last resource. Interme- 
diary haemorrhage after other operations is often more 
troublesome to treat than after amputation : for ex- 
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ample, in resection of the knee-joint an oozing may 
take place, but as no large vessel has been divided, 
and perfect rest is essential for the success of the 
operation, a house-surgeon should avoid opening up 
the wound and displacing the bones to look for a 
small vessel, which pressure and time would probably 
treat more satisfactorily. The same may be said of 
compound fractures, ckc. 

Haemorrhage after incisions into inflamed parts, — 
Incisions will often bleed profusely after a warm poul- 
tice is applied, as is often the custom in cases of 
erysipelas, carbuncle, ckc, and the patient may lose 
more blood than is either necessary or advisable. The 
warm poultice must be immediately taken off and 
the clotted blood removed, after which strips of lint 
should be laid in each incision so as to fill it to the 
surface, and a pad of lint be placed over all ; a 
bandage should then be lightly applied, and the limb, 
if possible, kept in an elevated posture. In three or 
four hours the bandage and pad may be safely re- 
moved, and the poultice reapplied over the strips of 
lint, which should be allowed to remain undisturbed 
until loosened by suppuration. 

Secondary hctmorrhaye may occur in a wound 
from the vessel not having become occluded, or it 
may result from sloughing having opened up vessels 
not previously implicated. Another and more for- 
midable variety is where ligature of an arterial trunk 
has been performed, and haemorrhage occurs some 
days after, when the wound is nearly healed. Imme- 
diate arrest of the haemorrhage by pressure upon the 
main artery is of course the first object, and then, 
should the surfaces of the wound or stump be only 
partially united, an effort may be made to place a 
ligature upon the bleeding vessel ; when, however, as 
is often the case, the greater part of the wound has 
healed, the assistance of the visiting- surgeon should 
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be at once obtained, since it will be a question whether 
the adhesions should be divided and the wound re- 
opened, or a ligature placed upon the main artery 
higher up in the limb. Even in cases where the 
vessel can be reached, it is often impossible to isolate 
it from the surrounding tissues, and the only method 
of proceeding is to carry a thread as close round 
the vessel as may be, by means of a sharp-pointed 
aneurism-needle, and to tie it and the surrounding 
structures en masse. 

In secondary haemorrhage after ligature of an 
arterial trunk two tourniquets will probably be re- 
quired, one above the other below the bleeding point, 
since the already re-established circulation will bring 
a full current of blood to the lower end of the vessel. 
Here, if pressure fails, it may be required to dissect 
out and tie the vessel at the bleeding point or imme- 
diately above, or to place a fresh ligature on the main 
trunk nearer the heart, and the assistance of the 
superior officer must be immediately obtained. 

In all cases in which secondary haemorrhage may 
possibly occur, it is a useful precaution to mark 
with ink the spot where pressure should be applied ; 
and both the nurse and the patient should be shown 
how to make pressure with the finger in case of any 
sudden emergency. When there is any real pro- 
bability of haemorrhage occurring, a tourniquet should 
be kept constantly but loosely applied to the limb, 
so that it may be put in action at a moment's notice. 

Hcemorrhage after perineal cystotomy may be both 
intermediary and secondary. There is often a little 
oozing of blood after the patient is put to bed, which 
may be checked by bringing the thighs together with 
a turn of bandage, and exposing the perinjeum to the 
cold air ; but occasionally there is a sharp flow of 
arterial blood a few hours after the operation, suffi- 
cient to blanch the patient if he is very young. If 
the bleeding vessel can be seen, it should be \ive^ ot 
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twisted ; and if not, cold water m!iy be injected per 
uretkram and allowed to run through the wound, and 
ice can be placed in the rectum. The most effectual 
method of checking hoemor- 
rhage, both at the time of and 
after the operation, is to plug ■ 
thewoundarounda l^ihe encke- 
mise passed into the bladder. 
This gum elastic tube, of from 
six to eight inches in length 
and half an inch in diameter, 
is perforated with holes at one 
end and fitt«d with two rings 
at the other. A sort of pet- 
ticoat is formed around the 
tube by pushing it through a 
hole in the centre of a square 
piece of calico, which is then 
to be firmly tied around it 
about an inch from the end, 
as seen in fig. 3. Into this a 
quantity of lint or cotton- 
wool can be introduced when 
the tube is in situ, and thus 





the wound be effectually plugged without risk of 
foreign bodies entering the bladder, and the whole can 
be withdrawn with the greatest ease. The strings 
attached to the rings pass in front of and behind the 
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body of the patient, and are fastened to a band round 
hia waist. If the rings are wanting, the strings can 
be etFectually attached to the tube (or a common 
catheter for childreo) with clove- hitches. 

Mr. BuckatoD Browne's ingenious elastic litho- 
tomy tampon (tig. 4) is a more efficient and cleanly 
apparatus, being made entirely of india-rubber, with 
a movable musiin cover which prevents over-disten- 
sion. Being introduced into the wound in a collapsed 
condition, the ball is distended with air, so as eti'ect- 
ually to arrest hiemorrhage, while the centre tube 
allows of the escape of urine. 

APPLIANCES FOR ARRESTING H«MORRlI.\r.E 

Pressure wit/i the finger, if applied on the proper 
spot, is always suffi- 
cient to stop the cur- '■^ 
rent of blood in an 
artery. If possible, 
pressure should be 
made against a bone, 
and not against mus 
. cles, nhich otter but 
slight resistance, thus 
the femoral artery 
should be compressed 
with both thumbsupon 
the edge of the pubea 
(fig. 6), and the bia 
chial with the tingeis 
against the humerus 
(fig. 5) The subda 

above the clavicle 
against the first rib 
with the thumb, or, 
what is better, the 
handle of a dooi-key 
wrapped in lint. 
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Tourniquets &re of s(weTB,Winds. The ordinary one, 
or Petit's, is the least likely to slip, but liaa the dis- 
advantage of impeding the venous circulation, and is 
therefore inapplicable for lengthened use. The pad 
placed upon the strap of this instrument is generally 
too small and had better be removed, its place lieing 
supplied by a small roller about an inch and a half 




wide, which should be placed under the strap of the 
instrument, and over the art«ry. It will be foond 
most convenient to place the screw of the instrument 
on the outer side of the limb, except in the case of the 
popliteal artery, where it should be placed directly over 
the knee (fig. 7). The buckle of the strap often gets 
drawn up close to the brass-work, and would impede 



esmabch's bandage and cord 
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the action of the screw ; care should therefore be 
taken that a few inches of strap intervene before the 
instrument is applied. It will be found impossible to 
apply this instrument so high upon the femoral artery 




Fig. 7. 



as either the finger or other forms of tourniquet; 
neither is it applicable to limbs which have two main 
arteries. 



EsmarcKs ha/ndage and Cord are very effectual 
means for rendering a limb bloodless previous to an 
operation. The elastic bandage, rolled like an ordinary 
bandage, is to be applied firmly from the toes or fingers 
to a point well above the seat of operation, any open 
sore being protected with a piece of oil -silk. The 
elastic cord is then wound twice or thrice round the 
limb over the highest turn of the bandage, being pulled 
as tight as can be conveniently done, so that the 
elastic tension may be complete. On removing the 
bandage the limb will be found blanched and pulse- 
less, and will remain so as long as the cord is tight. 
The pressure of the round cord may prove injurious 
when, as in the arm, the large nerves are aM^e^T^cvaX 
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useful instrument, especially for picking up a vessel 
close to a bone, but it has the disadvantage that it 
transfixes the tissue it grasps, and may thus inflict 
an injury upon the coats of a large artery when the 
attempt is made to seize a small branch cut short. 

Sir Spencer Wells' forci-pressure forceps (fig. 10) 
is a very convenient instrument for picking up 
bleeding vessels during an operation, since the catch 
enables the forceps to hang on until the operation 
is completed. Several pairs of forceps may thus be 
applied, and the pressure alone will, in the case of 




Fig. 10. 



small arteries, be found to have permanently arrested 
the bleeding ; but with larger vessels it will be 
necessary to adopt torsion, or to apply a ligature in 
addition. In order to do this last satisfactorily, the 
handle of the forceps should be depressed and the 
points raised to allow the ligature to slip over it. 

27ie Ligature should be of hemp or carbolised silk, 
or of carbolised or chromicised catgut if strict anti- 
septic precautions are to be adopted in the after- 
treatment ; and a little study of the best and most 
rapid way of tying a ligature will auiply repay the 
house-surgeon. The object is to tie a * reef-knot,' 
which is certain to hold, and not what is nautically 
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termed a * granny/ which is very likely to slip. The 
difference between the two knots will be best appre- 
ciated by the diagrams below (fig. II), where the 
reef-knot is marked A and the granny b. 

It will be observed that in the * reef ' both the ends 
of the thread pass either over or under the correspond- 
ing loop, while in the * granny ' one thread is over 
and the other under ; the result of which is that the 
loops are not so flat, and when pulled tight do not 
come so closely together, or hold so firmly, as in the 




Fig. 11. 

true * reef-knot.' Any one can satisfy himself of this 
in a moment by tying the two knots on a piece of 
string and comparing them. The secret of invariably 
tying a reef-knot is to make the same thread upper- 
most or undermost both in the first and second tying. 
This can be, and is, accomplished by many surgeons 
by changing hands after the first tying, which always 
looks awkward and wastes time. A much better 
method, but one which requires a little practice to 
lean\ thoroughly, is the following : — The ligature, 
which should be sixteen inches long, is to be hold in 
the palm of the (right) hand between the thumb and 
forefinger ; the end is then to be thrown round the 
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forceps closely and caught with the left hand ; the right 
hand is now brought under the end in the left, when 
that end is to be crossed over the right thumb and in- 




serted between the third and fourth fingers of the right 
hand(fig. 12); the left hand at the same moment seuo 




} the other end, and thus an iiiti<i'cliauge is edected and 

I the ends of the threads are drawn out, as ia being done 

" n fig. 1 3. There will now be no difficulty in drawing 
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the knot thus formed tight with the forefinyei-s, ur, if 
preferred, with the thumbs (fig. 14).' To complete the 
knot by making another tie, the same maneeuvi-e is 
to be effected, taking care always to begin with the 
opposite hand to that which began before. It is quite 
immaterialwhichhandbegins the first part of the knot, 
BO long as the opposite one always begins the second 
part ; and in this way, with a. litUe practice, the reef- 




knot may be unerringly tied with the greatest rapidity. 
Some people mayposaibly think that the above direc- 
tions more resemljle those for the performance of a 
conjuring trick than a surgical operation ; but it is 
surely well wortli a surgeon's while to attain the 
greatest possible dexterity in the use of his fingers, 
both for hia own and his patients' sake. 

In whateverway the knot 13 made, great care should 

be exercised not to tie the forceps in, while drawing it 

close ; to avoid which accident, the best way is to keep 

the loop flat upon the wounded surface, and, as it is 

^^^vn tight, to prevent it slipping up with the (ore- 
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finger on each side. In pulling the ends of the thread 
they should be drawn downwards as much as possible, 
i.e. towards the wound, since otherwise the ligature 
may very possibly be pulled off repeatedly. Although 
the manner in which the ligature is tied is of the 
greatest importance, still much depends upon the way 
in which the forceps seize the vessel and hold it after- 
wards. Except in the case of the large vessels which 
have a distinct sheath, it is impracticable to attempt to 
seize merely the bleeding orifice, but a certain amount 
of surrounding tissue must necessarily be grasped, and 
tied in by the ligature : and it will much facilitate the 
operation of tying if the holder of the forceps draws 
it slightly away from the side on which the knots 
are being made, at the time the ligature is being 
applied. When the tenaculum is used to seize the 
vessel, the same method of applying the ligature 
should be employed, but care must be taken to make 
the knots beneath the instrument, and not over it so 
as to prevent its 'being withdrawn. 

Silk ligatures should be of hard twist, and be 
rendered aseptic by soaking the reel in 1-20 carbolic 
solution before the operation. The following are the 
directions for preparing silk ligatures given by Mr. 
A. E. Barker : — Take strips of clean deal wood eight 
inches long, \ inch broad, ^ inch thick. On these 
wind the silk wet with carbolic solution lengthwise 
and not too tight, until about fifty lengths are around 
the wooden strips. Put a tie of the silk round the 
top and bottom of the latter to keep the silk close to 
them after it is cut. Then place the strips in ten-inch 
test tubes, and fill the latter with solution of absolute 
phenol 1 to 20 of water. Place these tubes in a 
deep can of water and boil the latter for an hour. 
This necessarily boils the carbolic solution in the 
tubes, which should have a plug of salicylic wool in 
their mouths during this time. Take each strip out 
of the carbolic solution in the tubes with a clean 
forceps, and cut all the ligatures across at the lower 
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;h a perfectly clean scissnrs nn both sides of 
i strip, so as to leave no curl on the silk threads. 
Ulan drop the strips back into the tubes still full of 
I bot carbolic solution, with the cut end of the silk 
' downwards. To use such ligatures, take the cotton 
plug out of the tube and pick out a, ligature with .1 
(Aeim forceps. It will come out sixteen inches long, 
of Qoarse, and quite straight without disturbing the 
lest of the ligatures. Tliese latter can be left in the 
carbolic solution for any length of time without in- 
jury and are always sterile. An india-rubber stopper 




may be kept in the mouth of each tube to prevent 
evaporation and for carriage. 

The catgut ligatui'ea are made of three sizes. No. 1 
being the smallest. The carbolised catgut should be 
kept in carbolic oil, stoppered bottles being better 
than those with corks for holding the ligatures ; but 
for an operating-theatre reels should be provided, 
which Clin rotate in a trough of carbolic oil (fig. 15). 
Ohromicised catgut ligature may be kept dry on an 

Iinary reel, but should lie soaked in carbohc lotion 
half an hour before being used. 



Aoapi-esstire 



s originally devised by Sir James 
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Simpson, had for its object the arrest of haemorrhage 
by means of a harelip pin, which was made to exert 
pressure upon a bleeding vessel, by compressing it 
against a bone or the surrounding tissues ; but has 
also been modified by using needles in combination 
with wires. The pin is to be applied on the surface 
of the wound, and is to pass over the open mouth of 
the vessel so as to compress it, or may be made to 
twist the vessel by being rotated before the point is 
fixed into the tissues. Wherever it is inserted, the 
extremity must be left at the surface of the body, in 
order that it may be withdrawn in from four-and- 
twenty to sixty hours, after the vessel has become 
occluded by natural processes. The method with the 
wires consists in passing a sewing-needle (to the eye 
of which a wire is affixed) beneath the bleeding 
vessel, and over its point a loop of iron wire, which 
passes across the vessel and is secured with a twist 
around the shaft of the needle. In order to remove 
this, it is only necessary to untwist the wire, and to 
withdraw the needle by means of the wire attached 
to it, when the loop of the secured wire will become 
disengaged and can be withdrawn. The advantage 
claimed for these methods is that the irritation caused 
l)y a ligature is avoided, the metallic needle producing 
no such effect ; and being withdrawn at so early a 
date, it offers no impediment to the wound's healing 
by first intention. It has been found in practice, 
however, that the presence of the needles is so incon- 
venient that their use has not become general, even 
those who adopted the method of acupressure having 
in many instances preferred that of torsion. 

Torsion of arteries is an old practice which has 
of late been revived and a good deal employed. It 
consists in grasping the mouth of a cut artery with 
broad serrated forceps, which have a gliding button 
or catch, by which the vessel is secured whilst it is 
twisted two or three times by the fingers of the ope- 
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rater : this is termed * free torsion.' * Limited tor- 
sion,* which is applicable only to large vessels, consists 
in drawing the vessel out of its sheath with one pair 
of forceps, whilst with another pair it is grasped 
transversely about half an inch from the extremity, 
which latter is then twisted as shown in ^g. 16. 
Another method of applying torsion to large arteries, 
much employed at Guy's Hospital, is to draw the 
vessel out with a pair of forceps so as to grasp it 
transversely with a pair of torsion-forceps, which are 




Fig. 16. 

then * thrown over ' from three to six times, according 
to the size of the vessel, thus effectually twisting it. 

The employment of torsion is not so easy as the 
application of a ligature, as it is necessary to seize the 
mouth of the vessel fairly and alone in order to obtain 
a good result. Hence, more care and time are re- 
quired in the operation than in merely picking up 
vessels with some of the surrounding tissue before the 
ligature is applied. It is no doubt an advantage, 
however, to get rid of the ligatures in a wound if it 
is hoped to heal it by first intention, but when the 
vessels are extensively diseased it would not be safe 
to resort to torsion. 
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CHAPTER II 

WOUNDS, CONTUSIONS, BURNS, ETC. 

Wounds present an endless variety both of shape and 
position. The treatment of some of these has neces- 
sarily been included in the observations upon haemor- 
rhage, which is one of their constant accompaniments. 
Respecting wounds generally, it will be sufficient to 
say that the surgeon's object is to heal them by first 
intention, if possible, and that this result may be 
ordinarily looked for in the case of incised wounds, 
provided they are kept perfectly clean and aseptic, 
whilst it is least likely to occur in crushed or torn 
tissues. Dry antiseptic dressings, with moderate 
pressure and support, have a direct tendency to aid 
the process of rapid healing, and they form therefore 
the appropriate treatment of incised wounds. Should 
any dirt or foreign body have entered the wound, it 
must be carefully removed with a piece of cotton wool 
dipped in carbolic lotion ; but if there is no reason to 
imagine such an event to have occurred, it is cruel 
and unnecessary to insist upon probing a wound 
simply to satisfy a morbid curiosity as to its depth, 
with the possibility of exciting anew the haemorrhage, 
which has been arrested by natural processes. The 
wound, having been carefully washed out with car- 
bolic lotion (1-20), is to be squeezed dry and then 
dusted with iodoform, and if deep is to be drained by 
the insertion of a suitably sized drainage-tube at the 
most dependent point. A small pad of lint will pro- 
bably be sufficient to keep the edges of the wound in 
apposition beneath a carefully applied bandage ; but, 
if not, a pad may be placed on each side of the in- 
cision so as to exert pressure on the deeper parts, the 
surface being covered with a small additional piece. 
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Strips of adhesive plaster may be applied to hold 
the edges together, but in that case they should be cut 
long enough to take a hold upon the skin some inches 
beyond the actual wound. After the operation for 
hare-lip, or in other cases of wound where traction is 
required, it will be found convenient to use the 
American rubber-plaster (Seabury and Johnson's), 




Fig. 17. 

which is unaffected by moisture, and to make the ends 
of the plaster much wider than the central portion ; 
or to use two strips of plaster of different widths, 
passing the narrow one through a transverse slit in 
the wider one, and splitting the ends of the plaster so 
as to obtain a good hold od the tissues (fig. 17). Or, 
if elastic tension is desirable, a common india-rubber 
ring may be inserted between two pieces of plaster 




Fig. 18. 

cut and folded, as in ^g. 18. In the case of the ex- 
tremities, it may sometimes be advisable to carry a 
long strip of plaster round the limb, making the ends 
cross over the wound in order to exert pressure upon 
the tissues. 

Sutures are requisite in large wounds, and in cases 
where the skin retracts so that without them the cut 
surfaces do not come into apposition ; they shouVd \i^ 
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of carbolised silk or fine wire, or oti the face may be 
of fine catgut or horsehair, the former of which dis- 
solves away spontaneously. The surgeon's knot (fig. 19| 
may be conveniently used both for silk and catgat^ 
since the double twist prevents the slipping of tlie 




knot which is apt to take place if the reef-knot is 
employed where there is any tension. 

luch as wounds of the forearm 




where tendons are divided, it is not sufficient to close 
the skin alone, but the ends of the tendons must be 
carefully sutured together with catgut, and especial 
care must be taken not to overlook a divided median 
or ulnar nerve, the ends of which should be brought 
tof^ether in the same way. 

In large wounds, where the removal of skin makes 
the approximation of the surfaces diflncult (e.g. after 
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amputation of the breast), sutures of thick wire may 
be conveniently inserted half an inch from each edge, 
so as to take off all tension upon the finer stitches. 
With the same object lead plates or buttons (tig. 20) 
may be employed, to which the deep sutures can be 
conveniently attached. 

In all wounds not likely to heal by first intention, 
drainage must be secured for the discharges, which 
are certain to form in whatever way the wound is 
treated. This may be done by simply leaving the 
lower end of the wound open ; or better, by inserting 
a piece of carbolised india-rubber drainage-tube of a 
size suited to the case, or a few strands of catgut 
ligature or horsehair. 

C(yiitused and lacerated wounds^ particularly those 
in which a large portion of skin has been destroyed, 
can only be expected to heal by granulation, and 
they may therefore be appropriately treated from the 
first with antiseptic * water dressing ' of boric lint, 
unless it is thought well to employ Lister's dressing 
in the hope of leading to organisation of the blood - 
clot in the wound. It is in these wounds that foreign 
bodies may generally be expected, and care should 
therefore be taken to cleanse them as far as can be 
readily effected ; but any little remainder of dirt, 
&c., will be certainly thrown off by the process of 
suppuration. Strapping and careful but light ban- 
daging are very serviceable in these injuries ; but 
sutures are of little use unless the wound is very 
extensive. In fact, the house-surgeon will have to 
guard against allowing a wound to heal at the sur- 
face while suppuration is going on in the deeper 
parts. 

TJie after-treatment of wounds consists mainly in 
attention to three points — viz. rest, cleanliness, and 
temperate living. The first must be attained by 
confinement to bed in severe cases, or at least cessa- 
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tion from employment, and if necessary the use of a 
sling, tfec. ; the second is for the house-surgeon to see 
to at each dressing of the wound ; while the third 
can generally only be hoped for in patients under the 
surgeon's eye in the wards of a hospital. 

Cases in which union by first intention is hoped 
for should not have the first dressings disturbed be- 
fore the third or fourth day, provided there is no pain 
or throbbing complained of, and the dressing should 
be soaked off with tepid carbolic water, to avoid 
tearing open the edges of the wound. Should the 
edges be found united throughout, and no swelling 
or redness indicate the presence of pent-up matter, 
a piece of dry lint and a bandage should be again 
applied to give support, and in a few days a perfect 
cure will be effected. It not unfrequently happens, 
however, that pain and throbbing indicate the pre- 
sence of pent-up fluid, and it is surprising how much 
inconvenience a mere bead of matter will occasion. 
In such a ease it is unnecessary to tear open the 
whole of the wound ; for if with a probe a small 
opening be made at one end of it, a little pressure 
will cause the fluid to exude, to the patient's imme- 
diate relief, and the lint and bandage can then be re- 
adapted. Supposing the effort to induce healing by 
first intention to fail, the wound will become converted 
into a granulating one, and be treated accordingly. 
Granulating wounds are best treated with water- 
dressing, some stimulating lotion being used in addi- 
tion wlien necessary. When there are sloughs to 
come away, linseed-meal poultices sprinkled with 
iodoform may be advisable for a time, but should not 
be prolonged so as to make the granulations weak 
and flabby. In dressing a granulating sore, care 
should be taken to cut a piece of lint just the size of 
the wound : over that should be placed a piece half 
an inch larger in each direction, and on that again 
the oil-silk or thin gutta-percha, which should again 
slightly overlap it, the whole being retained by strips 
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of plaster or a light bandage. Although cleanliness, 
as regards the dressings, tkc, is of the greatest 
moment, the surface of the sore should not be inter- 
fered with more than to sponge off, gently, any super- 
fluous matter, for a certain amount of discharge is 
always produced by the granulations. 

Wound of the cornea is too frequently accompanied 
by prolapse of the iris. In penetrating wounds of 
the eyeball the danger to be guarded against is the 
introduction of septic material into the interior, lead- 
ing to plastic or purulent inflammation of the iris, 
with the consequent dangers of panophthalmitis and 
sympathetic ophthalmia. The eyeball and conjunc- 
tival sac should at once be thoroughly washed out 
with boracic lotion, or a solution of perchloride of 
mercury (1-5000). If a very small prolapse of the 
iris have occurred and the case be seen soon, it may 
be replaced in the eye. Eserine should be instilled 
if the wound be marginal, and atropine if it be central ; 
but this is not sufficient to quite free the wound of 
iris, and the prolapse should therefore be replaced 
with a fine probe. 

In the majority of cases the prolapsed iris must 
be cut off, and this should be done at once to avoid ad- 
hesion of the iris to the wound. Cocaine having been 
instilled, the iris should be drawn out a little further 
with ^ne forceps, and snipped off close to the wound 
with scissors. The wound must then be carefully 
freed of iris and atropine dropped in, by which means 
the danger of iritis is reduced. A wound of the 
sclerotic is always more serious than one of the cor- 
nea, and may immediately destroy sight. When the 
wound is small, an attempt should be made to bring 
about healing by drawing the edges together with 
a fine silk stitch. In all cases of wound the eye 
should be covered with a pad of antiseptic wool, 
and washed out with boracic lotion twice a day for 
a week, 
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Wounds over the shin often give trouble, if neg- 
lected. Collodion and absolute rest form the best 
treatment ; and as they are frequently accompanied 
by a bruise of the surrounding parts, the tincture of 
arnica may be usefully painted around, but not upon, 
the wound. Curtis's *Pasma,' or the oxide of zinc 
powder, may be advantageously dusted on these 
wounds, or the Papier Fayard applied. 

Wounds of joints, — Wounds of joints, if not ob- 
vious at first, are soon made evident by the escape of 
synovial fluid which trickles out, and can easily be 
distinguished from blood by its light colour and 
tenacity. Unless antiseptic treatment is available, 
closure of the wound is of the first importance, 
provided no foreign body be left in the synovial 
cavity. In the case of punctures or small incisions 
collodion forms the best application, the same pre- 
cautions being used as in cuts on the face. (See p. 16.) 
In the absence of collodion, white of e^g is not a bad 
application ; and plaster should be used to support 
the parts, and prevent the wound being dragged open. 
When the wound is so large as to require the applica- 
tion of stitches, care should be taken not to insert 
them through the synovial membrane, and collodion 
may be advantageously applied over them. Perfect 
rest and the application of cold are the best preserva- 
tives against inflammation of the joint ; and a splint 
should therefore be applied to the limb, which must 
be kept, if possible, in an elevated position. The 
posture which is easiest, and which relaxes all the parts 
most, must be the best at first ; but, should inflamma- 
tion come on, care must be taken to place the limb in 
a position in which it may be ultimately useful, should 
the motion in the joint be lost or impaired. The 
application of an india-rubber ice-bag and irrigation 
with iced water are the readiest and most certain 
methods of applying cold to a wounded joint. In 
the antiseptic treatment of a wounded joint, it would 
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be necessary to wash out the cavity with a solution 
of carbolic acid (1 in 40), to insert a drainage- tube 
through the wound, and to apply the gauze dressing 
with all the details described under * Antiseptic 
Dressings/ A bursa over a joint, when opened, pours 
out a fluid closely resembling synovia, which might 
be considered diagnostic of injury to the articulation ; 
but the cautious introduction of a probe would at 
once decide the question of its origin. 

Bruises and contusions form a considerable portion 
of out-patient practice. They present every possible 
variety, and it is generally from fear of some more 
severe lesion having occurred, rather than for the 
treatment of the bruise itself, that the patient applies 
to the house-surgeon. A careful examination is 
essential in all cases of contusion, lest some injury 
should be overlooked ; and when, as sometimes will 
occur, it is found impossible, owing to the swelling, 
to arrive at a definite conclusion, it is better to err on 
the safe side, and treat the case for the more severe 
injury (e.g, fracture), than to commit an error which 
may be of lasting importance to the patient, by ignor- 
ing the possibility of its occurrence. 

Cold is the best application for a bruise, and this 
may be applied in any way most convenient —by 
irrigation, the application of an ice-bag, or the use 
of an evaporating lotion. The following is a useful 
formula for an evaporating lotion : — 

R Spiritiis. Villi rectificati, 

Liquoris AmmonioB Acetatis ua f.^j ; 
Aquae Camphoraa f.lviij. Misce. 

and care should be taken to instruct the patient to 
allow it to evaporate^ and not to cover the rag on 
which it is applied. The tincture of arnica has been 
highly recommended in all cases of bruise, and, when 
used undiluted, appears to have considerable power 
both in alleviating pain and inducing absorption of 
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the effused blood. In some persons with irritable 
skin the pure tincture is apt to produce a form of 
erysipelas, and it is well, therefore, to be cautious in 
its employment on the first occasion. * Hazeline ' is 
also useful. 

There is one form of bruise which requires special 
notice, and that is, where a circumscribed swelling on 
the head is produced by a blow, giving an appearance 
resembling depressed fracture of the skull, owing to 
the circumferential swelling of the integuments. Since 
this affection . is frequently conjoined with cerebral 
symptoms, — concussion, more or less severe, — it be- 
comes of importance to make a correct diagnosis : 
and careful manipulation will generally prove that 
the appearance of depression is deceptive, while the 
presence of fluctuation in the centre will, in many 
cases, assist in arriving at the truth. A bladder or, 
better, a flat- bottomed indiarubber bag of ice to the 
head is the best treatment. In large subcutaneous 
effusions of blood in a limb, it may be occasionally 
advisable to tap the swelling with a fine aspirator- 
needle, and draw off the uncoagulated blood ; but this 
should never be done in a recent case, as it will only 
lead to further effusion from the ruptured capillaries. 

The possibility of the occurrence of acute necrosis 
of a long bone, and especially the tibia, in a child after 
a comparatively slight injury is always to be borne 
in mind ; and the rapidly formed inflammatory swell- 
ing must not be confounded with the effects of a 
bruise, nor, on the other hand, with the mottled skin 
due to erythema nodosum^ which last usually affects 
both legs. The thermometer will at once denote the 
presence of acute inflammation, and a prompt incision 
down to the bone will give immediate relief. 

Contusions are best treated by rest and opiate 
applications. Bed is the great panacea ; but if this 
is not attainable, rest of the limb, by means of a sling 
or otherwise, should be enjoined. In contusions of 
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the chest, even where there is no suspicion of a broken 
rib, a broad flannel bandage, firmly applied, gives 
great relief by restraining the intercostal muscles ; 
and on the same principle a bandage may be applied 
to a limb. Soap liniment with a little laudanum in 
it is a good application in most cases ; or the bella- 
donna liniment (B.P.), sprinkled upon lint and covered 
with oil-silk, will be found useful. 

When a patient is shaken and bruised all over by 
a &11 from a horse, or otherwise, a warm bath gives 
great relief, provided he is not faint. 

In any case of contusion about the abdomen, and 
particularly if the injury has been inflicted by a 
carriage- wheel, the house-surgeon should immediately 
pass a catheter, which must be retained if there are 
symptoms of injury to the bladder or to the urethra, 
such as bloody urine, or pain over the pubes. The 
early attendance of the surgeon should be requested to 
any case in which rupture of the bladder may be sus- 
pected, and care should be taken in these cases not to 
overlook a fracture of the pelvis without displacement. 

Blood under the nail is a not uncommon result 
of a contusion of the finger, and is excessively painful 
from the pressure upon the sensitive matrix. With 
a fine sharp knife or needle the cuticle overlapping 
the base of the nail may be gently lifted until the 
blood is reached, when it can be sucked out ; or if 
the blood is under the middle of the nail, it must bo 
cautiously scraped through with the same object. 

Sprains^ though apparently trivial, should never 
be neglected, since they too frequently lead to joint- 
disease. Although, in most cases, it is only the liga- 
mentous tissues which suffer, yet occasionally small 
prominences of bone are wrenched off", or, in youth, 
the epiphyses may be torn away. In all cases of 
sprain, therefore, a thorough but gentle examination 
of the joint should be made, and if this is impossible 
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from the pain produced, chloroform should be had 
recourse to, rather than that an error in diagnosis 
should be committed. Unless seen immediately, the 
swelling is often so great as to mask the nature of 
the case, and no opinion should bo pronounced until 
a thorough examination can be made. 

The local abstraction of blood by leeches is of great 
benefit in violent sprains, and the bleeding may be 
encouraged by hot baths or the application of linseed 
poultices. Subsequently, support of th^ affected joint 
is of the greatest importance, and this may be effected 
by careful bandaging, or, still better, by strapping 
with adhesive plaster, which has the advantage, not 
only of supporting, but of rendering the joint motion- 
less, much more effectually than the bandage. Strap- 
ping may, in most cases, be applied within thirty- 
six hours of the injury, and thus the patient will 
be enabled to get about with comparative comfort. 
Stimulating frictions are useful in the later stages. 

Strains generally mean some rupture of muscular 
or tendinous fibres, although sometimes the term is 
vulgarly applied to a hernia. Time is the only cure 
for ruptured tissues, and all the aid the surgeon can 
give is to approximate the extremities of the torn 
fibres, and support them by a bandage, so that they 
may unite as rapidly as possible, and also that no sub- 
sequent weakness may i-esult from the tissues being 
lengthened. Cold applications will be useful in re- 
lieving the pain, and will assist in inducing the 
absorption of any effused blood. 

* Rider's sprain ' implies the rupture of some of the 
fibres of the adductor muscles of the thigh, leading 
to considerable efi*usion of blood and bruising, and 
inability to grip the saddle with the knees. It is best 
treated by an elastic support, kept in place by a waist- 
band, to which it is attached by straps. 

* Lawn-tennis elbow ' is a painful condition due to 
strain or rupture of the supinator brevis muscle in 
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giving a back-stroke. Support with straps of plaster 
is the best remedy. The weakness of wrist caused 
by stretching of the annular ligament is best met by 
habitually wearing a strap round the wrist when using 
it freely. 

Ruptured tendo Achillis may be conveniently men- 
tioned here. It generally results from some unwonted 
exercise on the part of an elderly person, who drops 
suddenly to the ground. A snap is sometimes heard, 
and the rupture can be felt with the finger. The 
treatment consists in attaching a strap to the heel 
of a slipper, and fastening it above the knee, so as to 
point the toe thoroughly and slightly flex the knee. 
* Lawn-tennis leg ' is a rupture of the fibres of the 
muscles of the calf, and may be treated in the same 
manner or by raising the heel of the boot, and by 
wearing an elastic stocking. 

Machinery accidents present every variety, from 
simple fractures or incised wounds to total disorgani- 
sation of a limb. The haemorrhage, if any, should be 
arrested, and the parts be brought as nearly as possible 
into their normal relations to one another, stitches 
being inserted when necessary ; and even where there 
is no fracture, the application of a splint to a crushed 
limb will often be of the greatest service. Amputa- 
tion should not be thought of while there is any hope 
of saving a limb, since it is extraordinary how well 
severe machinery accidents turn out, owing to the 
previous good health of the patients. When a por- 
tion of a limb has been torn olF, amputation higher 
up will probably be necessary in order to obtain suffi- 
cient soft tissue to form a stump ; but for this the 
advice of the visiting surgeon should always be ob- 
tained. 

Extraordinary scalp wounds are sometimes pro- 
duced by the long hair of women becoming entangled 
in machinery, and the scalp being consequently torn 
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ofF the head, partially or completely. If only partially 
removed, the scalp should be carefully sponged and 
replaced, with fine carbolised stitches and with dry 
antiseptic dressings. The * capeline ' bandage (Chap. 
VIII.) will be found a very useful application in 
these cases, and will often insure healing by first 
intention. When the whole scalp has been torn off, 
water dressing forms the best application, and the 
surface will proceed to granulate, provided the pa- 
tient's strength is sufficient to bear up against the 
shock and exhaustion. 

The house-surgeon may be summoned to a manu- 
factory to *cut out' a sufferer from machinery, which 
it is found impossible to remove without doing farther 
damage. No precise rules can be laid down for such 
proceedings, but the chief points are, to guard against 
haemorrhage, and to remove as little of the body as 
possible ; but the amputation should be done so as to 
avoid a second operation. 

When a limb, and particularly the arm and hand, 
has been crushed by machinery, and it is resolved to 
give it a chance of recovery, a most excellent mode of 
treatment will be found in irrigation with tepid car- 
])olised water. The constant flow of water keeps the 
complicated wound thoroughly clean, modifies the 
inflammation, and has a direct tendency to effect a 
curp; Poultices may be advisable for a short time, to 
favour the separation of sloughs ; but, if employed, 
care must be taken that the matter has a free dis- 
charge, or pyemia will very possibly result. When 
granulation has commenced, the ordinary treatment 
of wounds is all that is required — viz., cleanliness, 
support, and slightly stimulating lotions, together 
with proper attention to the patient's general health. 

Burns and Scalds. — In severe cases, the constitu- 
tional treatment is of more immediate importance 
than the application of local remedies. The patient 
is suffering from * shock ' in its most aggravated form, 
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ind is to be treated accordingly. He should be wrapped 
n a warm blanket and placed near a fire, whilst some 
¥arm brandy and water is administered. When the 
warmth of the body is thoroughly restored, attention 
nay be directed to the local injury, and dressings may 
ye applied to one limb at a time, the rest of the body 
)eing carefully covered up. In the case of burns of 
>he trunk in children (and in adults too, if conveni- 
mces are at hand) immersion in a warm boracic bath, 
ihe temperature of which must be carefully main- 
tained, will ease the pain and float off the charred 
"omnants of the clothes, leaving clean surfaces for 
he application of dressings. If the 'continuous 
Mith * can be employed, the patient may with advan- 
lAge remain in it until cicatrisation is complete. In 
mperficial buriis (i.e. where only the cuticle is de- 
itroyed) and in scalds, a ready domestic application is 
M)mmon treacle ; or a mixture of collodion and castor 
)il (two parts to one) may be painted with a small 
3rush all over the injured surface ; or the gutta-percha 
X)Uodion may be used pure ; or a solution of nitrate 
)f silver (fifteen grains to the ounce) may be painted 
)ver the whole surface, thus producing a protecting 
)schar ; or a saturated solution of bicarbonate of soda 
may be employed. When vesicles have been pro- 
luced, they should be snipped with a sharp pair of 
scissors, the serum being gently evacuated with a 
piece of cotton-wool, and the nitrate of silver lotion 
3r the collodion mixture applied over them. This 
mixture may be conveniently kept ready made in a 
veil-stoppered (or better, a capped) bottle, in the 
surgery, and its application, although painful for the 
moment, will be found to give immediate relief to the 
smart of the injury. No other dressing should be 
put over the collodion, which should be repeated once 
or twice as it dries. If the injury is quite superficial, 
the skin will probably cicatrise before the scab drops 
Dff ; but if too severe for that, healthy granulations 
wrill spring up, which are best treated with water 
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attempted to drink boiling water from the spout of 
a tea-kettle, and has consequently injured the month, 
fauces, and upper part of larynx, more or less severely. 
The symptoms of dyspnoea will vary according to the 
time which has elapsed since the accident, and the 
amount of damage done. If the little patient is 
evidently in articulo from want of breath, the house- 
surgeon had better do laryngo- tracheotomy at once ; 
but if the symptoms are not of such extreme urgency, 
the operation should be deferred, for a time at least, 
in order to try the effects of treatment. The first thing 
is to place the patient in a warm and moist atmo- 
sphere, and this can be contrived by placing an ordi- 
nary surgical cradle over him and under the bed-clothes, 
or a piece of mackintosh cloth, and then bringing the 
steam of a kettle beneath the canopy thus formed. 
Care must of course be taken that the temperature be 
not raised above 80°, or the patient will be suffocated 
and parboiled. Relief may also be attempted by 
scarifying the back of the throat, epiglottis, &c., which 
has been known to be of great service in some cases. 
As regards medicines, antimony and ipecacuanha 
appear to offer the best chance of success, and they 
may be most conveniently administered in the form of 
the wines. Large doses of either (and antimony by 
preference), according to the child's age, may be given, 
and frequently repeated, until the breathing is re- 
lieved. Vomiting is not to be wished for, and will 
seldom be produced. Mercury may be combined with 
the antimony, and to be of any service must be ad- 
ministered in heroic doses and frequently ; but should 
the breathing become more embarrassed, the operation 
of laryngotomy or tracheotomy must at once be had 
recourse to. 

Injut^ies frovi jirc-avDia and gunpowder, — Gun- 
powder will inflict damage according to the mode in 
which it is exploded, rather than the actual quantity 
ignited. Jx>ose powder scorches and burns the surface 
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5 body severely, and, from the mode in which it 
3 up,' is very apt to injure the eyes and burn the 
flf the head, besides driving particles of unburnt 
5r into the skin. These, if left, will give a very 
itly blue appearance to the patient, and it is 

while to spend some time in picking out the 
)r grains with a needle, while the injury is recent. 
der to do this effectually, however, it will be 
lary to put the patient under chloroform. The 
nent of such injuries differs in no essential par- 
rs from that of burns generally. Compressed 
5r shatters and destroys by the force of the 
don, in addition to the damage done by the 
A firework exploding in the hand, the burst- 

a gun, or, still more commonly, of a powder-flask 
>ver a light, will shatter the hand very severely, 
[mission to the hospital, the haemorrhage, if still 
ng, should be arrested by ligature or otherwise, 
fie state of the hand be carefully examined. In 
ase of children or adults without much self- 
)1, it may be advisable to administer chloroform 
je, and to do what is necessary while the patient 
ler the influence of the anaesthetic. If fingers 
town off", the adjacent tissues should be drawn 
ler as far as may be, to form a stump ; or it 
»e well, particularly in the case of patients of the 
• class, to remove at once the head of a meta- 
[ bone, so as to improve the after-appearance of 
,nd. Although severely bom and even fractured, 
3r should never be hastily amputated, since, with 
il dressing and support on a splint, apparently 
T&te cases do well eventually. If only one finger 
J preserved it should be saved ; and what is said 
inger applies with double force to the thumb, 
ut which the hand loses the greater part of its 
•s, and presents a most unsightly appearance. 

unshot injuries may be immediately fatal from 
rrhage, or from injury inflicted on a vital part. 
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A bullet and a charge of shot at a short distance will 
each produce a single wound, the edges of which are 
hiverted ; whereas if the missile emerge from the 
body, the edges of the last opening are, as a rule, 
everted. A charge of shot from a distance is so 
much scattered as to do little more than * pepper' the 
patient, the pellets lodging in the skin, from which 
they are readily extracted ; but if fired pretty cloae 
the charge does more harm than a bullet, tearing 
the soft tissues and spreading through them so as 
to render extraction of the shot impossible. Even 
* blank cartridge,' if fired within a few yards, may 
inflict serious injury ; the wad striking and bruising 
the face, or even rupturing the eyeball, and the grains 
of unburnt powder being lodged in the skin. These 
should be extracted at once as far as possible with 
the point of a needle, or an indelible blue mark will 
be left on the part affected. 

The primary treatment of gunshot wounds does 
not differ in any way from that of wounds generally; 
but as in the after-treatment, the extraction of the 
ball, (fee, many important questions become involved, 
it will be well for the house-surgeon to obtain the 
advice of the visiting surgeon at an early date, more 
particularly since gunshot injuries almost always lead 
to legal inquiries in some form or other. 

The treatment of wound of the lung by fifearms 
is the same as in the case of stabs. (See p. 19.) 

Bites of animals and stings. — The dog is the 
animal whose bite is most commonly met with, though 
occasionally the cat, rat, or horse inflicts injury in 
this way. The fear of hydrophobia is always present 
in the mind of a patient who has been bitten, and 
the house-surgeon should not lose sight of the danger, 
although the frequency of its occurrence is greatly 
exaggerated. When, as often happens, the dog has 
merely snapped, and perhaps grazed or only marked 
the skin, no treatment is really required, though it 



SUSPENDED ANIMATION 67 

may be advisable to give the patient some evaporat- 
ing lotion as a placebo^ together with a few words of 
assurance as to his safety. Where a wound is actually 
inflicted, if recent it may be cauterised with nitrate 
of silver ; or, if there are really any suspicions as to 
the state of the animal, it will be only safe to give 
the patient chloroform and excise the edges of the 
wound, taking care to go quite to the bottom, or, 
where this is impossible, the actual cautery will form 
an efficient substitute. Both patient and animal 
should be kept under surveillance for some weeks, if 
possible^ in order that any symptoms may be treated 
as early as may be. The bite of a cat is even more 
dangerous than that of a dog ; but that of a horse is 
only important on account of the severe local injury 
generally inflicted when this animal indulges his bit- 
ing propensities. 

The sting of the adder is the only common acci- 
dent of the kind met with in this country. The 
treatment consists in tying a ligature tightly round 
the limb above the wound, in order to prevent ab- 
sorption of the poison, and subsequently in the ex- 
traction of the poison by sucking the wound or apply- 
ing cupping-glasses, after which a poultice is the best 
application. The vital powers are severely and rapidly 
depressed by the absorption of the poison, and must 
be supported by the free administration of ammonia, 
ether, brandy, tkc. In the rare cases in this country 
of bites by tropical serpents, the rapid administration 
of diffusible stimulants and the use of artificial respi- 
ration form the appropriate treatment. 

Suspended animation (ha.ngmg, drowning, <fec.) — 
Drowning is the most common cause of suspended 
animation, though cases of hanging and suffocation 
from noxious gases occasionally occur. In all cases 
the object is the same — viz. to restore the action of 
the heart — which may be most readily accomplished 
by resorting to artificial respiration, combined witK 



68 SUSPENDED ANIMATION 

friction to the trunk and extremities. The Marshal] 
Hall method of artificial reapiratiou, aK it is cSille4 
consists in laying the patient on his face with hi^ 
right arm doubled under the forehead, so as to pm 
vent obstruction of the mouth, which should be Bee^ 
to be open. The assistants, grasping the left shoulder 
and hip, should then turn the patient on his side aod 
half-way on to his back, when the motion is to be ra 
versed, nnd the patient placed again in the prooft 
position. This series of mancenvres should be re- 




peated from sixteen to twenty times a. minute, ft 
the ditticulty in practice is to prevent the too rspi 
movements of over-zealous assistants. 

Another and more effectual raethoil (Dr. Sylve 
ter's) is as follows : — The mouth being cleared of luvjA 
dirt or saliva which may be in it, the tongue shoutoff 
be drawn forward and held with the finger and thumb^ 
or a pair of forceps ; or secured with a piece of ribbon 
or an elastic band passed over the tongue and undsE 
the chin. This drawing forward of the tongue is very 
important, as it opens the windpipe, and must nsvef)fl 
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therefore, be omitted. The patient being laid on his 
back, with the shoulders and head slightly raised, the 
operator then kneels behind his head, grasps the 
arms just above the elbows, and d[-aws thetn steadily 
and gently upwards (fig. 21) until they meet above 
the head. By this means the ribs are elevated by the 
pectoral muscles, and inspiration is produced. The 
arms are then to be brought down to the side of the 
chest, which they are to compreas in a alight degree 
(fig. 22) so as to imitate espii-ation. These move- 




ments are to be repeated as slowly as in the other 
method, and they give a more complete change of air 
to the lungs. 

Dr. Howard of New York has introduced a third 
method, which in bis large experience of the treat- 
ment of drowned persons has given moat satisfactory 
result.?. He lays great stress upon emptying the 
stomach of its contents, so as to free the diaphragm 
from pressure ; and for this purpose places the patient 
face downwards on a firm roll of clothing, so that the 
head may be lower than the trunk. Forcible pressure 
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upon the back being then made, the contents of the 
stomach are readily ejected. The patient is then to 
be turned quickly on his back, the roll of clothing 
being so placed beneath him as to make the breast- 
bone the highest part of the body. If an assistant is 
at hand, the tongue is to be seized with a piece of rag 
and drawn out at one comer of the mouth, and the 
arms of the patient are to be drawn well above his 
head and held there crossed ; but this is not essential. 
The operator then kneels astride the patient, and, 
fitting the fingers of both hands into the lower inter- 
costal spaces of each side, forcibly compresses the 
lower ribs by bowing forward over the patient's body. 
In this way expiration is produced by acting on the 
most mobile portion of the thorax ; and the elastic 
recoil of the ribs, upon the operator loosing his hold, 
is sufficient to produce inspiration. 

Whichever method is preferred should be put in 
force without a moment's delay, and be persevered in 
without intermission for not less than half an hour. 
Friction with warm towels may be had recourse to in 
addition, the direction of the rubbing being as far as 
possible towards the heart. 

The galvanic battery, or the more convenient 
electro-magnetic machine, may be had recourse to in 
desperate cases, but is rarely of much service. The 
poles may be applied over the base and apex of the 
heart, or better, over the phrenic nerve at the root of 
the neck and over the diaphragm ; but the artificial re- 
spiration must never be relaxed, as upon it the chief 
reliance is to be placed {vide chapter on Anaesthetics). 

In cases of hanging, and occasionally of drowning, 
the face is turgid and the head evidently enormously 
congested ; and under these circumstances it will be 
justifiable to take blood from the external jugular 
vein or from the temporal artery. 

When symptoms of recovery begin to show them- 
selves, stimulating enemata of wine or brandy may 
be useful ; but the house-surgeon must be careful not 
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> administer stimulants by the mouth until anima- 
on is fully restored, lest they pass into the lungs 
ad so suffocate the patient. In cases of apparent 
eath from chloroform, carbonic acid, &c., all the 
bove measures may be adopted ; and in addition 
particularly in the case of chloroform), dashing with 
3ld water, to produce a forcible inspiration, should 
e immediately had recourse to. 

Concussion aiid compression, — When a patient is 
rought into the hospital in an insensible state, the 
esuli of a blow on the head, it becomes of immediate 
mportance to determine the cause of that condition. 
'he house-surgeon should make a careful examina- 
ion of the head to see if there is any external injury, 
nd institute inquiries as to the nature of the blow 
nd its probable seat. If there is no injury to the 
ead, or at most only a scalp wound, if the patient 
an be partially roused by bawling at him, and if his 
kin is cool and the pupils react to light, he may 
tretty safely be considered to be labouring under con- 
ussion. If, on the contrary, he is perfectly senseless, 
I the breathing is laboured and stertorous, and the 
>upils are unequal or dilated, it may be looked upon 
& a c€ise of compression. The diagnosis will be con- 
irmed by any severe external damage to the head, 
kud particularly by any fracture or depression of the 
kuU. The pulse will not be of much service as a 
liagnostic aid immediately after the accident ; but in 
k few hours will vary materially in the two affections, 
—in concussion being feeble and irregular, in com- 
)ression becoming full and slow. It must be care- 
ully borne in mind that cases of apparently simple 
joncussion may become converted, at any moment, 
nto examples of compression, the result of intracra- 
lial haemorrhage, and this will be generally indicated 
jy the supervention of stertorous breathing. 

The primary treatment of both affections is the 
same : viz. to place the patient in bed, have the head 
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shaved, and insure perfect quiet by the exclusion of 
all visitors. In concussion, if the depression of sys- 
tem is not already too great, cold may be applied to 
the head in the form of evaporating lotions or a 
bladder of ice ; but if the patient is very prostrate 
these should be omitted, and hot bottles be applied 
to the feet and mustard poultices to the calves of the 
legs. A patient may lie for hours in a perfectly tran- 
quil condition, and so long as his pulse keeps steady 
and the breathing regular, this need excite no alarm ; 
but should the pulse decline, or symptoms of com- 
pression from effused blood come on, the advice of 
the visiting surgeon must be obtained without delay. 
In cases of compression, the visiting surgeon 
should he immediately summoned, since operative 
proceedings, to be of any service, must be had re- 
course to at as early a period as possible, and even 
should none be advisable, the treatment of these cases 
requires all the suggestions of long experience. 

Comparative Table of Symptoms of Concussion and 
Compression op the Brain (from Gross). 

Conciissioyi. 
1. The symptoms are imme- 
diate, coming on instantly after 
the infliction of the injury. 



2. The patient is able to 
answer questions, though with 
difficulty, and usually only in 
monosyllables, such as Yes or 
No. 

8. Special sensation is still 
going on, the patient being able 
to hear, see, smell, taste, and feel. 

4. The respiration is feeble, 
imperfect, and noiseless. 



5. The pulse is weak, tremu- 
lous, intermittent, and preter- 
naturally frequent. 



Compression. 

1. An interval of a few min- 
utes, or even of a quarter of an 
hour, sometimes elapses if the 
compression is caused by extra- 
vasation of blood. 

2. The power of speech is to- 
tally aboli^ed ; we may hiJloo 
in the patient's ear as loudly 
as possible, and yet there will 
be no response. 

8. Special sensation is de- 
stroyed. 

4. The respiration is slow, 
laboured, stertorous, and per- 
lormed with a peculiar blowing 
sound. 

5. The pulse is laboured, 
soft, irregular, and unnaturally 
slow, often beating not more 
than 50, 55, or 60 strokes in a 
minute. 
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ConeuMton. 

6. There is nansea, and 
Bometimes vomiting. 

7. The bowels are relaxed, 
and there are sometimes in- 
voluntary evacaations. 

8. The power of deglutition 
.is impaired, bat not abolished. 

9. The bladder retains the 
power of expelling its contents, 
bnt sometimes, owing to the 
weakness of its sphincter, the 
water flows off involuntarily. 

10. The voluntary muscles, 
although much weakened, are 
still euble to contract, there 
being no paralysis. 

11. The pupils are usually 
contracted and somewhat sen- 
sible to light ; the lids are open 
and movable. 

12. In concussion, the mind 
is in a state of abeyance ; it is 
weak and confused, but not 
abolished. 



Compression. 

6. The stomach is quiet and 
insensible to ordinary impres- 
sions, even to emetics. 

7. The bowels are torpid, 
and are with difficulty excited 
by the action of purgatives. 

8. Deglutition is impossible, 
and sometimes does not return 
for several days. 

9. The bladder is paralysed, 
and therefore incapable of re- 
lieving itself, the surgeon being 
obliged to use the catheter. 

10. There is always paralysis 
on one side of the body, gene- 
rally opposite to that of the 
compressing cause. 

11. The pupils are widely 
dilated and unaffected by light, 
the lids being closed and im- 
movable. 

12. In compression, the mind 
is absent, and the patient is 
comatose. 
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In the eye, — Foreign bodies lodged on the con- 
junctiva may vary from a small particle of dust to a 
splash of molten lead sufficient to cover the cornea. 
Immediate removal is absolutely necessary in all 
cases, and this is accomplished by everting the lids 
over a probe, when the foreign body may be removed 
with a pair of forceps, or brushed out with a camel's- 
hair pencil. When a particle of metal or some simi- 
lar foreign body has become imbedded in the cornea, 
it may be difficult to catch sight of it ; and the house- 
surgeon should place the patient between himself and 
the light, and look along the cornea, when, even if 
the foreign body does not project, he will be able to 
mark the abrasion of the epithelium, and very pro- 
bably catch the refracted image of the object. The 
little * spud ' made for the purpose, or a broad needle, 
will be required to dig the foreign body out of the 
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cornea, and when this has been accomplished, a drop 
of castor oil placed between the lids w^ill give imme- 
diate relief to the pain. When a particle of metal 
has been removed, or has possibly worked its way out 
spontaneously, there will often be left a slight stain, 
which will not require any special treatment. The 
magnifying- glass will serv^e to establish its nature. 

In many cases, particularly in children, the spasm 
of the eyelids is so great that it is impossible to ex- 
amine the eye, much less to remove a foreign body ; 
and it is advisable, therefore, to instil a few drops of 
a 5 -per- cent, solution of Hydrochlorate of Cocaine or 
to have recourse to chloroform, by which means the 
difficulty is immediately overcome. 

Lime in the eye produces most serious mischief un- 
less immediately removed. This should be done with 
a dry camel's-hair brush, and then the eye should be 
thoroughly washed with vinegar and water, or very 
dilute acetic acid, so that any remaining lime may be 
converted into a harmless salt. It is well to warn 
the patient and friends that the injury is of a serious 
nature, so that they may be prepared for the opacities 
which will probably be left, notwithstanding early 
treatment. 

Foreign body in the ear or tiose, — Generally a bean, 
pea, or small stone, pushed in by the child itself, con- 
stitutes the obstruction, and can in many cases be 
removed at once with a pair of small forceps, of which 
the angular ones shown in ^g, 23 are very convenient 
for the purpose ; or with the scoop, or even more 
readily with a simple loop of silver-wire slipped around 
it. Either direct sunlight, or a powerful artificial 
light reflected by a laryngoscope mirror on the fore- 
head of the operator, should be employed in all cases 
of introduction into the auditory meatus of instru- 
ments, the points of which should never be out of 
sight. If the house-surgeon should not succeed at 
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once (and he should be careful not to do any damage 
by poking about too much), recourse must be had to 
the syringe and warm water. The syringe should be 
of good size ; but as the surgeon's object, particularly 
in the case of the ear, is to expel the foreign body by 
the return current of water, it is important not to 
use a syringe with a nozzle so large as to plug the 
meatus ; and care should be taken to direct the water 
down to the membrana tympani along the roof of the 




Fig. 23. 

canal, so that the return current may be as forcible 
as possible. In the case of the nostril, the foreign 
body may often be conveniently pushed back into the 
fauces with a probe or small bougie. There is one 
caution necessary respecting the use of the syringe, 
which is, that when the foreign body is known to be 
of a vegetable nature, syringing if used, must be per 
sisted in until the body is removed at the same 
sitting, lest, if left to another time, the moisture 
should cause the body to swell, and so impede its 
ultimate removal. 



Foreign body in the larynx produces symptoms of 
alarming urgency, the patient being often brought to 
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the hospital black in the face and apparently mori- 
bund. The house-surgeon should immediately thrust 
hia linger down the throat, in order to feel and di*- 
place any body, such as a lump of meat, &c., which 
may he obstructing the larynx ; and if this is not 
iible, an opening should be instnntly mode in the 
io-thyroid membrane, so as to admit air to the 
gs- 

Ijaryngotomy is here recommended instead of 
.racheotomy, in the belief that, in these very urgent 
cases, the few moments' delay necessary for the per- 
formance of the latter operation, and particularly in 
somewhat inexperienced hands, is of the most vital 
importance ; and besides, these very urgent symptoms 
are generally found in cases where the foreign body 
is impacted in the glottis, and has nolf passed inW 
the trachea at all. Should tracheotomy be subse- 
quently necessary for the extraction of the foreign 
body, the previous operation will be of no importance, 
and will offer no impediment to its due performance. 
The urgent symptoms of suffocation having been 
thus relieved, aided, it may be, by artiiicial respira- 
tion, careful attempt.^ should be made to ascertain the 
position of the obstruction ; and if, as may be ex- 
pected, it is discovered fixed between the vocal cords, 
eSbrts may be made to displace it by inverting ths 
child and slapping its back pretty sharply, or by 
gently introducing an elastic catheter from belov. 
When the foreign body has passed into the tracbee^r 
inversion of the patient, &o., may be tried, prouwfed 
laryngotmny ha' bf.en performed ; for if this has not 
been done, the body may get impacted between the 
vocal cords and necessitate an instant operation. In 
those cases which are brought to the hospital for 
various degrees of dyspncea, the result of a foreign 
body in the trachea or bronchi, the honae-surgeon is 
not justified in interfering unless there is great 
urgency, but should summon the assistiince of hia 
senior officers, since these cases often require the 
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most dexterous treatment, and throw a heavy respon- 
sibility on the operator. 

Foreign body in the oesophagus, — Large masses of 
solid food occasionally get fixed in the oesophagus ; 
but most commonly the foreign body is a bone (gene- 
rally a fish-bone), or in rare instances a set of artificial 




Fig. 24. 

teeth. If the foreign body is one which can be readily 
digested, or at least will pass through the intestinal 
canal without difficulty, the best treatment is to push 
it down into the stomach with a bougie or stomach- 
pump tube. When, however, a fish-bone is fixed in 
the mucous membrane, as can generally be ascertained 
by the pricking sensation experienced by the patient, 




Fig. 25. 

an attempt should be made to dislodge it. A long 
forefinger, thrust well down the throat, may be made 
to hook up such an obstacle with the nail, supposing 
it is still in the pharynx ; but if lower down, one of 
the numerous forms of probang must be used for the 
purpose, of which the ingenious horsehair probang 
shown shut for introduction past the foreign body in 
fig. 24, and open for its withdrawal in fig. 25, is 
probably the safest and best. In the case of a coin 
fixed in the gullet, recourse may be had to the * coin- 
catcher ' (fig. 26),' or to long curved forceps, which 
require, however, very careful manipulation. The 
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removal of artificial teeth from the oesophagus is an 
operation of great nicety, and one which the house- 
surgeon had better relinquish if he does not succeed 
at the first trial with the long forceps, lest he do irre- 




FiG. 26. 

parable damage to the gullet, or render the extraction 
impossible except by oesophagotomy. 

Foreign body in the urethra. — A piece of gutta- 
percha bougie is the most common example of foreign 
body in the urethra, and the house-surgeon should be 
very careful, both in examining its position and 
attempting its removal, not to push it further down 
the canal. The foreign body can sometimes be ex- 
pelled by careful manipulation along the urethra, but 
if this is unsuccessful, attempts may be made to with- 
draw it with a slender pair of forceps, the finger being 
kept carefully upon the urethra behind the obstruction, 
so as to prevent its being carried on into the bladder. 
Should the house-surgeon not succeed in his attempts, 
the case should be submitted to the surgeon's opinion 
without delay. 

Hair-pin in bladder and urethra, — Cases have 
frequently occuired of young women introducing a 
hair-pin into the urethra, which has slipped into the 
l)ladder, and required removal by the surgeon. This 
can best bo accomplished with ordinary polypus or 
dressing forceps, if the urethra be rapidly dilated, 
under chloroform, wuth the forefinger insinuated along 
a director passed into the canal. The finger can turn 
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the foreign body to the most convenient position for 
removal, and no permanent incontinence is likely to 
follow the proceeding. Owing to the short length of 
the female urethra, a hair-pin never becomes fixed in 
it so as to require surgical interference ; but a case 
has occurred of a hair-pin introduced into the male 
urethra slipping from the patient's grasp and requir- 
ing removal by the surgeon. It is impossible to with- 
draw a hair-pin with forceps under these circum- 
stances, because one or both ends of it will lacerate 
and become entangled in the mucous membrane ; and 
therefore the better plan is to introduce a small tube 
(a silver probe-case, for example), and having grasped 
the pin through the walls of the urethra so as to bring 
the ends together, to slip the tube over them, after 
which the pin can be readily withdrawn. 

Foreign bodies in the rectum and vagina. — Tliese 
cases are seldom of recent occurrence, and would not 
therefore require immediate treatment by the house- 
surgeon. In any recent instance recourse may be had 
to suitable forceps ; but should they not succeed, the 
case may be very well put aside until the surgeon's 
visit. 
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CHAPTER III 

RETENTION AND EXTRAVASATION OP URINE, 

HERNIA, ETC. 

Retention of urine, — The cases of retention which 
the house-surgeon is called upon to treat are mostly 
of the spasmodic class, and result from some recent 
excess on the part of a patient whose urethra is not 
quite healthy ; occasionally, however, patients apply 
at a hospital with retention from other causes — viz. 
permanent stricture, enlarged prostate, or atony of 
the bladder. Since the lower classes are generally 
reluctant to ask for assistance which may involve 
some personal suffering, a patient with retention 
ordinarily only applies at a hospital when the agony 
of his distended bladder becomes unbearable, and its 
immediate relief, therefore, by the catheter is of the 
first importance. The use of opium and the warm 
bath, &c., is only so much time wasted if the symptoms 
can be immediately relieved by the passing of a 
catheter ; although, if this be impossible, they may 
afterwards be useful adjuvants in the treatment. 
Before entering upon any treatment, inquiry should 
be made of the patient (if sober) as to his ordinary 
powers of micturition, and the existence or not of a 
permanent stricture of some standing ; but too much 
faith must not be placed on the statements of patients 
respecting the size of the stream passed, in which they 
commonly exaggerate. 

Spasmodic re^en^ion.— Supposing no stricture to 
have previously existed, an attempt may be made to 
pass No. 7 or 8 silver or elastic catheter ; but even 
should a stricture be acknowledged, it is better to 



SPASMODIC BBTBNTION OP UEINE 81 

«rith at least No. 4 or 5. Of the positions for 
f the catheter — those of standing or of lying 
-the latter is to be preferred, as giving the 
I more control over the patient by preventing 
wing back, and also by doing away with that 
Qnecessary manoeuvre, the tour de maUre, The 
B varies, of course, in different hospitals ; but 
surgery should be furnished with a couch or 
or a patient to recline upon, if desired. A 
zed catheter having been selected, it should be 
jhly warmed, either by friction with a towel or 
Ang it up the sleeve in contact with the arm, 
should then be well oiled for at least two-thirds 
ength. Standing on the left hand of his re- 
it patient, the surgeon gently stretches the penis 
le left hand, while with the right the catheter is 
d. With very slight force, almost by its own 
, the catheter should pass along the canal, the 
being directed along the left groin, but gradually 
; into the median line, until an obstruction is met 

Against this, gentle pressure with the end of 
heter should be made for some minutes ; when, 
itricture be spasmodic, a gradual yielding will be 
tly felt, and in a few moments more the instru- 
srill probably enter the bladder. This, the best 
e result, can only be looked for in uncomplicated 
«rhere the urethra has been previously healthy. 

there be in addition some degree of permanent 
re, a smaller instrument may be tried, although 
y small sizes are unsuited to cases of spasmodic 
on, and are apt to cause haemorrhage and other 
3f. Sometimes, when a catheter will not pass 
bure, if it be pressed against it for a time and 
iddenly withdrawn, the urine will flow, and thus 
ention will be relieved. 

)uld the house-surgeon not succeed in his first 
►ts, he must be guided in his further treatment 
condition of his patient. If the distress is not 
nd appliances are at hand, a warm bath may be 
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administflred, and thirty or forty minims of laudannm 
given internally, the probability being that, sJter thti 
patient has been a quarter of an hour in the bath, the 
urine will pass of its own accord, or that a catheter 
wiU then be readily introduced. Should the distress 
of the patient be urgent, however, it is better to 
administer chloroform at once, and to uae'a catheter 
(No. 6 or 7) with the same precautions as are men- 
tioned above, when the instrument will generally be 
found to pass with facility. Should this fail, there 
are still the warm bath, laudanum, and fomentatione 
to fall back upon. 

I'liflaminatory retention is oft-en mixed up with 
the spasmodic variety, but there is one form which is 
purely inflammatory, viz, when a young man lias in- 
flftmmation of the prostate from gonorrhrea, or from 
other cause. Here the patient complains of weight 
about the neck of the bladder, and the finger intro- 
duced into the rectum finds the prostate swollen and 
tender. The gentle introduction of an elastic catheter 
guided by the ftngor in the rectum will relieve the 
retention, and very possibly evacuate the abscess uf 
the prostate if the inflammation has gone on to 
suppuration. 

Permanent atrictvre, when giving rise to retention, 
is much more difficult to treat, Aithough, according 1 
to the patient's account, he has not been able to pBEH 
a stream, for weeks, it is better to commence proceed' I 
ings with a No. 4 catheter, and the Frejich i 
instruments with an olive-shaped extremity are tc 
preferred. The patient lying down, the cathefa 
selected should be carefully passed until it meets w' " 
an ol^truction, the penis and urethra being drawn it 
and put on the stretch with the left hand, 
the obstruction is reached, careful attempts should b 
made to pass it by withdrawmg the tatbeter for h 
aw inch, and rotating itlietween tW ^vi%et awi "iN 
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80 as to bring the point in contact with all parts of 
the stricture seriatim. Successively smaller sizes 
should be carefully tried in the same way until the 
smallest is reached. 

Failing to pass an elastic instrument through the 
stricture, the house-surgeon must have recourse to a 
silver catheter. This should be carefully passed to 
the stricture, when the left hand should be carried 
along the urethra externally, to feel if there is any 
corresponding thickening at this point. The obstruc- 
tion will generally be found in the region of the bulb, 
at the back of the scrotum ; and an endeavour should 
be made to guide the instrument through it, partly 
with the right and partly with the left hand. Not 
succeeding with No. 4, a series of cautious attempts 
with successively smaller instruments should be made, 
the left hand being still kept upon the urethra to serve 
as a guide for the median line — which it is, of course, 
most important to maintain, so as to avoid the forma- 
tion of false passages. 

Even if a catheter pass an obstruction at the bulb, 
it may fail to reach the bladder, and the operator will 
find that he is unable to depress the end of the instru- 
ment. Under these circumstances, the left forefinger 
should be inserted into the rectum, to feel if the 
catheter has taken the course of the urethra ; and if 
it be felt on one side of the middle line, it should be 
at once withdrawn from the false passage, and further 
efforts be made to carry it on in the proper direction, 
guided by the finger still retained in the bowel. Even 
when no false passage has been made, an instrument 
will sometimes meet with an obstruotion just at or 
about the triangular ligament, and the finger in the 
rectum will be able often to help it over the difficulty. 
Should the patient be unruly or unable to bear the 
pain of these attempts, it will be well to put him 
under the influence of chloroform, although but little 
direct effect can be produced upon t\ie atrictvxTeV^ 
tAat agent Whatever instrument happens to x^-a-Ocv 
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the bladder should be retained and tied in until at 
least the case has beeti seen by the visiting surgeon ; 
for if withdrawn at once, the retention may again 
occur and treatment become necessary, possibly with 
a, less successful result. 

When no efforts of the house-surgeon suffice to 
relieve the bladder, the assistance of the senior officer 
should be requested without delay ; for if the dis- 
tension be already great, a small further increase maj 

so the urethra to give way, and produce extrava- 
sation with its unfortunate results. In cases of reten- 
tion of short duration, where there is little pain and 
the surgeon's visit may be soon expected, a dose of ] 
opium may be given and the delay allowed ; but bad 
cases should never be permitted to remain for hours 
unrelieved. 

It is no part of the plan of this work to discuss the 
trea.tment to be ailopted by the visiting- surgeon, which 
will vary according to both the individual surgeon and 
the nature of the case : but should a house-surgeon 
be thrown upon his awn resources, and be left to treat 
a case of retention on his own responsibility, he i« 
strongly recommended to aspirate the bladder above 
the pubeB, aa being the simplest and safest proceeding. 

Eiilarged }jroslate gives rise to retention only in 
old people, and increase in the size of the gland 
can be readily detected through the rectum. Since 
the chief obstmction to the flow of urine is usually 
the central projection from the floor of the urethra, 
it will be necessary to use a, prostatic catheter — i t. 
one of the French instruments made with a bend or 
elbow near the extremity {sonde coudde), the point 
being kept along the roof of the urethra. Should 
this not pass readily, a large elastic catheter, with or 
without a stiiett^, may be used, or a large silver 
instrument, rather longer than usual, and with a 
greater curve. It is a great mistake to use i^mall, 
short inatiTiments in these cases, since they only par- 
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forate the prostate, giving rise to hsDmorrhage, and 
never reach the bladder at all. The urine drawn off 
in these cases is usually bloody, from the congestion 
of the prostate, which has been probably the de- 
termining cause of the retention in a patient whose 
prostate has long been enlarged. This continues for 
a few days, during which the regular use of the 
catheter will be required. 

Paralysis of Hie bladder from over-distension (atony 
of bladder) must ilot be confounded with retention 
caused by stricture. The obvious treatment is to 
relieve the over-distended viscus by means of a large 
catheter ; and if the house-surgeon follow the rule 
of always beginning with a good-sized instrument, he 
can hardly fall into the error of making false pas- 
sages in a previously healthy urethra. If any doubt 
should exist as to whether the catheter has entered the 
bladder or not, it will be immediately solved by throw- 
ing in a little warm water with the india-rubber 
bottle. This will, of course, distend an empty bladder, 
but will not enter at all if the instrument has not (as 
is most probable) reached the viscus, and a longer 
catheter should be at once employed. Over-disten- 
sion of the bladder gives rise also to another symptom 
— viz. an overflow or involuntary dribbling away of 
urine ; and this must not be confounded with the want 
of power over the neck of the bladder by which the 
viscus is always kept empty. The diagnosis is easily 
made by percussing the region of the bladder and 
noticing the extent of dulness ; and the rational treat- 
ment is to pass a catheter. 

Retention from calculus occurs usually only in 
children, and may often be overcome by making the 
child lie on its back during micturition ; if this does 
not succeed, a catheter suited to the size of the urethra 
may be readily introduced. In such cases an early 
opportunity should be taken to determine the presence 



of n, stone, in ortlpr that appropriatp treatment 
Im undertaken. 

A Hmall calculus may liecoiue impacted in 
ui'etlira of a child, and thus produce retention eithc 
partial or complete. Frequently the calculus is arrested 
Just within the meatus, and can be extracted with a 
small scoop ; but if farther down, urethral forceps 
must be employed. If the house-surgeon is unsuc- 
cessful ill his attempt to extract the calculus in this 
manner, the visiting surgeon should be summoned to 
cut down upon it without delay, since an impacted 
calculus may give rise to extravasation of urine hy 
causing ulceration through the urethra. 

The same rules would apply to a piece of calculus 
impacted in the urethra after lithotrity, though in 
that case, if the fragment is near the bladder, an 
attempt may be made to push it back into thatviscus 
with a large catheter or bougie. 

Retention in. tlie Jemak occasionally requires the 
use of the catheter, though, since it is generally an 
hysterical symptom, the use of instruments &c. should 
be avoided as much as possible. The patient should 
never be exposed for the passage of a catheter, but she 
should be placed on her back with het- knees di-awn 
slightly up. Standing on the right of the patient, the 
surgeonwill next pass the left hand between the tliigha, 
and place the foretinger just at the orifice of the 
vagina. An elastic catheter can then be readily intro- 
duced with the right hand, and being made to glide 
over the foretinger of the left, will almost infallibl] 
enter the urethra, being felt through the wall of tf ' 
vagina immediately beneath the arch of the pubes i 
it passes to the bladder. The so-called tubercle at "' 
orifice of the urethra ia generally imperceptible, 
likely to he confounded with the clitoris ; and it 
therefore safer to disregard it altogether, and to p 
ceed as suggested abovn, but a light should be as 
rather than allow a patient to bo unrelieved. 
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Extravasation of urine may occur either from the 
urethra giving way after prolonged distension of the 
bladder, or may be caused by the unskilful use of the 
catheter having made a hole in the urethra. Occasion- 
ally the urethra is ruptured by direct violence, such 
as a fall astride a piece of timber ; or is torn in cases 
of injury to the pelvic bones from any crushing force. 
In any case the result is the same : the urine gets into 
the areolar tissue of the scrotum and penis, which it 
distends, and, if unrelieved, will find its way over the 
pubes and into the groins of the patient. If seen 
early the distension will simulate that of ordinary 
oedema, but in a very few hours the skin becomes 
scarlet and then dusky ; black sloughs show them- 
selves at various points, and an erythematous blush 
spreads for some distance towards the abdomen. 

A house-surgeon should not treat a case of extra- 
vasation on his own responsibility if he can obtain the 
assistance of a senior officer at once, but he is not 
justified in waiting more than a short time for this. 
If obliged to act on his own responsibility, he should 
have the patient held in the lithotomy position, and 
make free incisions in the median line of the distended 
perinaeum, on each side of the scrotum and penis, and 
wherever the urine appears to have found its way. 
These incisions need not be very deep, so long as they 
give exit to the infiltrated urine, which will be easily 
recognised by the peculiar smell. Any small vessels 
which may bleed should be at once twisted or tied, as 
it is important that the patient should not lose any 
blood. In cases where the extravasation is great, and 
the necessary incisions evidently give free exit to the 
urine contained in the bladder, it is better to abstain 
altogether from passing a catheter along the torn 
urethra for a few days, until the parts have become 
more healthy, since the urine will run away through 
the incisions as readily as through the wound made in 
lithotomy. When, however, the extravasation is small, 
and perhaps only one- sided, and the incisions are 
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tliertifore not lai'gc or deep, it will be necessary to get 
an instrument into the hlaiJder in order that no mora- 
urinp itiay be effused ; and the house-surgeon sbould 
thereforemakecarefulatteniptstointrodnceacatietHV 
using both elastic and metallic inatrumenta for thai 
purpose ; and he will often be able to succeed, even in 
cases of old stricture, the effect of the effusion being 
to relax slightly the strictured parts. An instramettt 
having t)cen introduced should be tied in, and ligH 
linseed-meal poultices sprinkled with iodoform should 
then lie applied to the pubic region and freqaentljr 
changed, while measures should be taken to secun 
the constant flow of urine through the catheter, iE oiM 
has been introduced, either by adapting some form 4 
urinal to it or by frequently removing the stilette. 

If, however, the house-surgeon should find him setf 
unable to introduce a catheter, he must await t" 
arrival of the visiting surgeon, who has been alreadf 
summoned, and who will probably lay the urethn 
open through the periuieum, and pass a catheter inta 
the bladder. The house-surgeon is warned agains' 
undertaking the operation of opening the urethra o 
his own responsibility, since none is more difficult to 
complete satisfactorily ; and the patient being already> 
in a, dangerous condition, the possible fatal result n ' 
be attributed to his interference. 

A patient suffering from estravasation of orini 
always in a depressed condition, and will require verf' 
careful after-treatment, with plenty of noDrisbmenV 
and some stimulants, at all events at first, 
to biing away the sloughs, and aiso to prevent t 
patient being poisoned by the offensive discharges, hi 
should be lifted daily into a hip-bath of warmboraoi 
solution and allowed to soak for a quarter of an houVI 
after which portions of slough may lie pulled or cnj 
away and fresh iodoforin be blown on the part. 

Since false passages are occasionally made by thf 
best surgeons, extravasation may occur in a patieni 
already in the hospital and under treatment for stri* 
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ture, and the house-surgeon should not mistake the 
erythematous blush and slight oedema which mark the 
accident for an attack of erysipelas. The same remark 
applies to extravasation in children, caused by im- 
paction of a stone in the urethra. 

WcLshiiig out the bladder is an operation generally 
entrusted to the house-surgeon, and its careful per- 
formance is a matter of great importance, both in 
cases of diseased bladder, and in cases of paralysis, 
the result of injury to the spine or from other causes. 
When it is simply desired to wash out any accumu- 
lation of mucus or sediment from the bladder, a good- 
sized elastic catheter with a large eye is the best 
instrument ; or when any particles of earthy deposit 
may be expected, the very large-eyed catheter used 
after lithotrity 
will be of advan- 
tage. The catheter 
having been in- 
troduced with the 
greatest care (and 
more particularly 
so in cases of 
paralysis, where 
sensation is want- 
ing), the bladder 

should be tho- Fig. 27. 

roughly emptied, 
pressure with the hand being made over the pubes 
if necessary, to assist the expulsion of the con- 
tents. In doing this with an elastic catheter, it is 
well to bear in mind that the wall of the bladder, as 
it contracts, is apt to press against the eye of the in- 
stalment and obstruct the flow of urine, and that this 
is easily remedied by drawing the instrument out for 
an inch or so when the event happens. The simplest, 
and therefore best, injecting apparatus is a small 
india-rubber ball, with nozzle and pipe, and bullet- 
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valves (fig. 27). The ivory nozzle lit the end of the 
india-rubber pipe may I« either inserted into t' 
catheter, or, the nozzle having been removed, tlie pipe' 
itself may be fitted over the end of the instrument, it 
the size will allow it. The only precaution necessarf 
to observe in employing this little apparatus I 
keep it iipriyhl. when in use, since that position alone 
enables the bullet-valvea to act properly. A Bhake>. 
will occBsionally bo requisite if tlie bullet geta fixed' 
for a moment, but the houae-surgeon ehould bewaroi 
of officious assistants unscrewing the joint and letting; 
the bullet drop out. The bottle should be filled wil&' 
tepid water before it is attached to the catheter, W 
as to avoid the injection of air, and then, by a series- 
of gentle squeezes, as much tepid water as may be 
desirable can be readily thrown into the bladder.^ 
This water should be allowed to run out into a fresb' 
vessel, and the injection may be repeated aa often u. 
necessary. 

In some cases the use of a double catheter mayj 
be desirable ; but the same bottle can be used witb 
it, unless the more cumbrous metallic syringo is 
any reason preferred. Medicated injections generaUf 
require a gilt catheter ; but, if weak, they will nob 
do any serious damage to the india-rubber bottle). 
which must, of course, be carefully washed after being; 
so used. Probably the best injection for restoring •■ 
healthy condition of the urine is a solution of sulphatft' 
of quinine, gr. ij, water f gj, with two minims of dilute 
sulphuric acid. 

The siphon tube with funnel used for washing' 
out the stomach (fig. 56} may also Ije used for tha 
bladder, care being taken, to avoid the introduction i^ 
air by having the tube thoroughly filled witli warm 
water before it is attached to tlie catheter. 

Washing catk«lers. — It is very important that- 
catheters, and particularly the smaller sir.es, should' 
;arefully cleansed after being used. The house- 
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sargeon should not leave this to a nurse, but should 
either do it himself, or see that a dresser thoroughly 
washes each instrument. 

The best way is to let the catheter lie for a few 
seconds in the water and then to hold it up with the 
handle or rings downwards, by which means any 
blood &c. is at once washed out in the readiest way. 
This should be repeated once or twice, and then the 
operator may blow through the instrument into the 
water, so as to make sure that the eyes are clear. 
After being dried with a towel, the. catheter should 
again be blown through, so as to dry the interior, and 
the proper stilette be immediately inserted. 

The common method of blowing down a catheter 
before washing it out simply drives any clot of blood 
&c. down to the eyes, and makes its extraction nearly 
impossible. 

In order to obviate all possibility of contagion by 
means of catheters, it is well to use a weak solution 
of carbolic acid for washing all urethral instruments, 
and to employ carbolic oil (gr. x ad f §j) for lubri- 
cating them prior to use. Mr. Lund recommends for 
this purpose a mixture of almond oil f §jss, castor oil 
fjss, crystalline carbolic acid 3j. 

Paraphimosis. — Boys are sometimes brought to a 
hospital on account of the foreskin having got behind 
the glans penis, so that they are unable to return it ; 
and the disorder will be met with in men as a not 
uncommon accompaniment of gonorrhoea. If the 
case is seen early, reduction is readily effected ; but if 
oedema and even ulceration have supervened, it is by 
no means an easy task, but one which may be in- 
variably accomplished in the following way :^- The 
patient should be placed upon a couch, and the 
operator, grasping the foreskin with the fingers of 
both hands (a towel intervening), should squeeze the 
blood and serum out of it as much as possible. The 
thumbs are then to be placed against the glans, and 
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made to compresa it in tlie snme way, after whicb 
endeavours should be made to draw the foreskin for- 
wards, and at the sanie time to push the glans in with 
the thumbs. After a few minutes' steady traction 
the parts will assume their proper position, unless the 
foreskin has Iwcome ulcerated and its surfaces agglu- 
tinated together. Water dressing should afterwards 
be applied around the penis, which must be supported 
by a bandage. 

A few punctures on the swollen prepuce, and thft 
application of a piece of elastic webbing or indi»- 
rubber baud tigbtly round the part for a few minut«i^ 
will be found to tend greatly to remove the swelling ; 
and in cases where the congestion of the organ rather' 
than the amount of cedema is the cause of difficulty- 
in etfectiiig reduction, the application of a stream ot 
cold water from an ordinary tap for a quai-ter of an 
hour will much facilitate the proceeding. 

Appearances closely resembling paraphimosis are 
sometimes caused by a child having tied a thread 
round the penis, either in play, or with the view of 
obviating punishment for wetting his bed. In these 
cases the thread becomes so imbedded in the swoUeit 
tissues as to require great care for its discovery and 
division. 

Slraitt/ultUed hernia. — It is the exception rather 
than, the rule for patients to apply at a hospital', 
ostensibly for relief of a strangulated hernia. Havings 
probably, never been warned upon the subject, they 
regard the rupture as of secondary importance, and 
apply for relief of the constipation, pain, or sickness 
consequent upon strangulation. In all cases, there- 
fore, of pain in the abdomen with constipation, it is 
well to direct attention to the possible existence of a 
rupture, since the patient seldom or never volunteers 
the information. If there is the slightest suspicion 
in the house-surgeon's mind, nothing but actual 
manipulation should satisfy him, since a hernia of 
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small size may exist without the patient's knowledge ; 
or, although he may acknowledge to a rupture on one 
side, he may ignore one on the other, which may pos- 
sibly be strangulated. In children the possible ex- 
istence of an intussusception, causing many of the 
symptoms of strangulation, must not be overlooked. 
The - presence of a sausage-shaped tumour in the 
abdomen, and the passage of bloody mucus j)er anum, 
would be diagnostic points. 

Hemiae that become strangulated are generally of 
old standing, which some exertion has increased in 
size, since which time the patient has been unable to 
return the bowel ; but a hernia may be produced and 
strangulated at one and the same time by violent 
exertion or by some crushing force. Thus, after the 
peace illuminations of 1856, a woman lost her life 
from a strangulated femoral hernia, produced and 
strangulated by the pressure of the crowd — the 
tumour, which was of small size, being mistaken at 
first for an enlarged gland. 

The diagnosis of strangulated hernia is often 
difficult, both in the inguinal and femoral varieties, 
it being in the former confounded with other scrotal 
tumours, and in the latter with enlarged glands. 
The scrotal tumours most likely to be confounded 
with strangulated hernia are hsematocele and inflamed 
testicle ; and the following table may assist the 
house-surgeon in distinguishing them, though it must 
always be remembered that hernia may co- exist with 
other tumours : — 

strangulated Hernia. JIa>matocele. Orchitis. 

Suddenly produced by some Suddenly produced by Gradually developed 

effort of the patient ; or, some * external vio- after gonorrhoea or 

if hernia existed before, lence. a blow. 
strangulated in that way. 

Pain in groin and about Pain in scrotum and Pain in scrotum and 

abdomen, with conpider- constitutional dis- along the cord to 

able constitutional de- turbance slight after the loins. Feverish 

pressiou and anxiety of the first few minutes, disturbance of sys- 

countenance. tem. 
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Having ascertained the existence of a hernial. 
tumour, it will be the duty of the houBe-surgeon U 
inquire very particularly as to the probable duratiog 
of the strangulation, the symptoms to which it hai 
given rise, and the amount of tenderness present is 
the pnrt. A very few minutes only neeii be tblU 
occupied, hut the after-treatment will be guided ve^ ' 
much by the knowledge thus gained ; for, should th 
bemia be of only recent strangulation, there need b 
nil bar to the careful application of the taxis, Bui 
should the strangulation have been allowed to pi 
for many hours, or even days, and more particularly, 
ahould the pain which was at first present have ceasa( 
altogether, and the patient be passing into a st&te <J 
collapse, the assistance of one of the senior sui 
had better be summoned at once, lest the house-si 
have the satisfaction of finding, jmH mortem, that 1 
has ruptured the congested or mortified intestine b 
his efforts, and returned the fa^al contents into ti 
peritoneal cavity. The amount of manipulation tt 
hernia may possibly have been submitted to befori 
the patient's admission should also be taken into con- 
sideration, for if the taxis has been att«mpte<l by » 
medical man, recourse had better be bad to cblorov 
form at once ; but additional caution in manipulating 
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will be necessary, as it is impossible to say what 
amount of injury the intestine may have already 
undergone. 

Interference on the part of the house-surgeon, 
then, not being contra-indicated, the patient should 
be placed upon a bed or table, with the shoulders 
well raised by pillows ; the thigh of the affected side 
is next to be bent upon the abdomen and towards the 
opposite side, so as to relax as far as possible all the 
structures in the neighbourhood of the groin. With 
the fingers of both hands the house-surgeon should 
then manipulate the parts about the neck of the sac, 
where the strangulation will probably exist, and make 
firm but gentle efibrts to return the contents of the 
sac bit by bit, and not by attempting to push the 
whole mass back by main force, or by grasping the 
bulk of the tumour with both palms. A gurgling 
sound is an indication of success, and should induce 
the surgeon to continue his manipulations until the 
whole of the contents is returned ; but if after some 
minutes' trial there is no symptom of progress, and 
more particularly if so much pain is given as to in- 
duce the patient to strain and move himself about, 
chloroform should be at once resorted to. The by no 
means novel method of assisting the reduction of a 
hernia by holding up the patient's legs, and so making 
the weight of the intestines drag upon the sac, may 
be had recourse to if the patient is unconscious. It 
has the disadvantage of tightening rather than of 
relaxing the parts in the groin, but certainly is of 
service in some cases. 

Chloroform, to be of any use in a case of strangu- 
lated hernia, must be given until total insensibility 
and complete relaxation of the muscles have been 
produced. An assistant taking charge of the in- 
haler, so as to keep the patient under its continuous 
influence, the house-surgeon should repeat his efforts 
at returning the intestine ; but if success do not 
follow in a few minutes, he should desist, and send 
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For tlie Burgeon uniler wlioiii the patient iii admitted, 
the patient being allowed to recover from chloroform, 
&D1I being placed in a warm bed. 

In old-standing hernia it is frequently impossibli 
to empty the sac completely, owing to the quantity 
of thickened omentum present. This is of no im- 
portance 80 long as the gut is returned entirely, the 
beat criterion of which ia, first, the relaxed state of 
the sac, and, secondly, the relief from pain experi- 
enced by the patient upon recovery from chloroform. 
The house-surgeon should not suffer himself to feel 
annoyed if the surgeon, upon liis arrival, is able to 
return a hernia without operating. It is remarkable 
how slight a change in the parts may influence the 
feasibility of this proceeding : thus it happened once 
tu the author when a house-surgeon to have sent for 
the surgeon, after having unsuccessfully applied the 
taxis under chloroform to a case of scrotal hernia, but 
before his arrival the hernia had gone up sponta- 
neously, to tlie patient's great relief. In any case, as 
soon as a hernia is returned a, pad and bandage should 
lie carefully applied, so as to prevent its 



IHediieible knrtiiti is usually treated by j^_ 
of tmsa. In both male and female infants inguilttl 







hernia is the commonest form, and a convi'nietit and 
cheap support may be made out of a skein of worsted. 
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Borlin wool is mude iuto a skein of twenty double 
tlireuds, about tweuty-two inches long, th« threadw 
being tied across at two-ini;h intervak to keep them 
together. The hernia ha\nng been returned, the loop 
is placed over the ring and tbe skein carried round 
the pelvis and brought along the groin of the affected 
side, where it is passed through the loop and taken 
ixiund tbe ba<^k of the thigh, to be attaiched ou the 
outer side witb a safety-pin or tied (fig. 23), (Lund.) 

To iiieaaur'! a /lalieiU /or a truss, a tape should be 
token round tbe pelvis between tbe crest of the ilium 
and the great trochanter, and the circumference bo 
DObed. 

Unibilieal henUa in children is best treated witb 
adhesive plaster applied so as to draw the recti 
muscles together. Two strips of good adhesive 




plaster, ij-iucb wide aiidaix to seven inches long, are 
placed one on each side of the abdomen as shown in 
fig. 29, one half only of each strip being applied to 
the akin. The exomphaloa being reduced the strips 
iire drawn tightly across tbe abdomen without any 
lj.-id, (irid 111':; ii.xcd on the opposite sides. (Lund.) 
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Vrolapsus ani. — Children, and occasionally adults, 
are sometimes brought to the hospital with prolapse 
of the rectum. In recent cases the part is readily 
enough returned by the pressure of the fingers, the 
gut being grasped by the use of a piece of lint, which 
it will be found advisable to return along with the 
bowel and to leave in, as it tends to keep up the 
prolapse, and will be displaced by the passage of 
faeces. In old cases, where the mucous membrane 
has been fretted by the clothes, and may perhaps 
have ulcerated, the part should be well sponged with 
cold water before the attempt at reduction is made ; 
and should much difficulty be experienced, chloroform 
had better be resorted to at once, so as to relieve the 
spasmodic contraction of the sphincter, A pad of 
lint and a T-bandage should be applied to prevent 
the immediate recurrence of the prolapse, and suit- 
able treatment be adopted for its radical cure. Since 
prolapsus ani is a frequent accompaniment of stone 
in children, an early opportunity should be taken to 
ascertain the existence of a calculus in the bladder. 

Ko/pe, — Female children are occasionally brought 
to a hospital by their parents or the police on the 
supposition that they have been raped ; and since 
legal inquiries are likely to arise, the house-surgeon 
must be very circumspect in conducting his investi- 
gations. First, he should note the time when the 
patient is brought to him, and then proceed to ex- 
amine her. He should remove the patient s drawers, 
and retain them for subsequent examination, and 
should notice any external bruises or scratches, and 
then make a special examination of the genitals. 
The general appearance of the labia, whether bruised, 
inflamed, or merely reddened; the condition of the 
hymen, and the state of the vagina and perinseum, 
should be specially investigated, as also whether any 
discharge is present or not. When the alleged assault 
is lecent, the microscopic examination of the vaginal 
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mucus should not be neglected. A small quantity 
should be removed with a pipette (care being taken 
to wash it thoroughly first) from within the hymen, 
if that membrane is torn, and submitted to the micro- 
scope, when spermatozoa may be discovered, and even 
in motion. 

By this means the author was, on one occasion, 
able to convict a man of rape, the child having been 
brought to the hospital two hours after the assault. 

When the investigation is already in the hands 
of the police, it is no part of the surgeon's duty to 
put any questions to the child ; but when, as often 
happens, his dictum will determine the parents in 
their after-proceedings, he must necessarily investi- 
gate the whole occurrence. Since in by far the 
greater number of cases the suspicions of the parents 
have been unnecessarily aroused, the house-surgeon 
should be careful to hear the mother's account and 
that of the patient separataly^ and not in each other's 
hearing. This is more particularly necessary Jis 
it»si>eots the child, who may have been frightened or 
over-persuaded into accusing some innocent person 
of an assault, while the disorder she is suffering from, 
if any, is simply the result of natural causes. In 
these, as in all other medico-legal cases, the house- 
surgeon should immediately make a few notes of the 
principal features of the case, and particularly of the 
dates, that he may be able to give evidence at any 
subsequent trial, if called upon to do so. 
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CHAPTER IV 

THE IMMEDIATE TREATMENT OF CASES OF POISONING 

Since cases of poisoning not unfrequently come under 
the care of the house-surgeon, although, strictly speak- 
ing, they more properly belong to the medical side of 
the house, the diagnosis and immediate treatment of 
the more common forms will be described in this 
chapter. The after-treatment of poison cases will 
necessarily become the duty of the visiting medical 
officer, and will therefore require no further mention 
here. 

Alcoholic poisoni7ig, — In the slighter cases, the 
diagnosis is readily made from the history of the 
patient, who has probably been * on the drink ' all day, 
tiiid liis semi-conscious, drowsy condition, coupled 
with the strong odour of spirits exhaled by the breath. 
The pupils are usually contracted, and, when the pa- 
tient is roused, they suddenly dilate and recontract 
as he dozes off again, grumbling at being disturbed. 
But in more severe cases, and when the history is 
wanting, the diagnosis between drunkenness, apo- 
plexy, and head-injury is both difficult and important. 
Thus, when a person is found lying incapable in the 
streets, and is brought to a hospital by the police, it 
is necessary to decide at once whether it is a case for 
the station-house or for the wards. 

The external appearances of the patient will serve 
as a guide, in some degree ; for if respectably clothed, 
with no appearance of disorder of dress &c. but those 
dependent upon a fall in the street, the probabilities 
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are that it is not a case of drunkenness. If, in addi- 
tion, there is no trace of alcohol in the breath ; if the 
pupils are unequally contracted or dilated, and the 
patient cannot be roused in the slightest degree, 
the diagnosis of apoplexy will be confirmed, and 
the patient should be at once admitted. 

Persons are occasionally brought to the hospital 
from the police cell, where they have been lodged 
some hours for real or supposed drunkenness, owing 
to the officers having become alarmed at the super- 
vention of stertorous breathing. The case may have 
been one of apoplexy from the first, or it may be one 
of apoplexy following drunkenness, and must be ad- 
mitted at once, or death may unfortunately occur at 
the station-house. 

It sometimes happens that laudanum is taken 
with, or after, a quantity of spirits, and in such a 
case the symptoms of the narcotic will predominate, 
and the patient must be treated accordingly. (See 
Opium- poisoning.) A very excessive dose of pure 
spirit (drunk for a wager, or given to a child) will 
produce almost immediate death by shock, all the 
symptoms of which are presented in a marked degree. 

Treatment, — To empty the stomach is the first in- 
dication, and this may be readily accomplished, if the 
patient is able to swallow, by the administration of 
an emetic (Zinci Sulph. 5ss. cum Pulv. Ipecac, '^j) in 
plenty of warm water, or by the subcutaneous injec- 
tion of Apomorphia gr. -j\ to J. When the emetic 
begins to act, care should be taken to support the 
patient so that the vomited matters may be at once 
ejected and not swallowed again, or perhaps find their 
way into the windpipe. 

Should the case be more severe, and the patient 
unable to swallow, recourse must be had to the 
stomach-pump, which must be introduced through a 
gag, with the precautions mentioned at p. 141, when 
warm water may be injected, and the stomach tho- 
roughly washed out. Cold affusion is the most readily 
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applied means of rousing the patient, and for that 
purpose the water should be poured from a slight ele- 
vation upon the head and chest. In addition, flipping 
the bare skin with a wetted towel is a very effective 
stimulus, particularly if applied to the soles of the 
feet and calves of the legs. In cases of very profound 
coma, mustard poultices to the calves and teet, stimu- 
lating enemata, and galvanism may be employed to 
louse the patient from the effects of the shock, whilst 
it may be necessary to administer small doses of dif- 
fusible stimulants — ammonia or ether — by the mouth, 
to excite the flagging vital energies. 

Opium-poisoninr/. — Laudanum is the preparation 
commonly employed ; and in the majority of cases 
the diagnosis is at once simplified by the discovery of 
the bottle which contained the poison by the patient's 
side or in his possession, and this may eitjier be 
labelled, or may contain a minute residue of the tinc- 
ture, to be readily recognised by its characteristic 
odour and taste. 

If seen soon after the administration of a large 
dose of laudanum, the patient will only be in a 
drowsy and stupid condition ; but if sufficient time 
has elapsed for the poison to have produced its full 
effect (the period varying according to the dose and 
the condition of the stomach), there will be profound 
stupor, from which the patient can be roused only by 
great efforts, the breathing will be slow and feeble, 
and the pupils of the eyes very strongly contracted. 

The distinction between opium-poisoning and 
apoplexy is sometimes required ; and the conditions 
of the pupil and of the respiration are the best 
diagnostic points ; — in opium cases the pupils being 
equally and strongly contracted, and the respiration 
([uiet and slow ; in apoplexy the pupils being nn- 
pqually contracted or dilated, and the breathing 
laboured and stertorous. 

Treatment. — The stomach is to be immediately 
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emptied by the stomach-pump or an emetic (vide 
anted), and the contents should be examined to con- 
firm, or otherwise, the diagnosis made. The stomach 
should then be thoroughly washed out with warm 
water until all trace of the laudanum has disap- 
peared. 

Cold affusion may be used to rouse the patient 
from his comatose condition, and he should then be 
made to walk about, supported by two attendants, 
who should shake him and shout at him so as to pre- 
vent his dropping off to sleep. 

[In hospital practice it will be found a great con- 
venience to send to the nearest police-station for two 
constables to perform this duty, and the inspector 
will send relays of men as long as they may be re- 
quired.] 

Care should be taken that the patient has his 
shoes on during these forced marches, or his feet will 
suffer severely from the rough usage. The house- 
surgeon may apply an additional stimulus if neces- 
sary, by flipping the bare skin with a wet towel or a 
light cane ; but of course this treatment must only 
be very moderately applied. 

Strong coffee should be given at intervals as soon 
as the patient can swallow readily ; and the house- 
surgeon must pay attention to the state of the pulse, 
for nothing can be more exhausting than the treat- 
ment pursued, and stimulants should therefore be ad- 
ministered in small quantities if the patient's powers 
appear to be flagging, more particularly if the at- 
tempted suicide is the result of want. 

Care must be taken not to prolong the active 
treatment unnecessarily, for a patient has been known 
to have died of the exhaustion so produced, and to 
have shown unmistakable signs after death of the 
over-zealous treatment to which he had been sub- 
jected. If moderately sensible, half an hour's rest 
and sleep at a time may be allowed until the dan- 
gerous symptoms have quite passed off, when the 
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patient will probably require some days' rest before 
he is convalescent. 

In very bad cases, when the respiration is failing, 
V.V grain of Sulphate of Atropia (six minims of the 
B.P. solution) may be injected subcutaneously, or 
thirty minims of the Tincture of Belladonna may be 
given by the mouth, and recourse had to artificial 
respiration. 

Chloral-hydrate, — The symptoms resemble those 
of opium-poisoning, but the contracted pupils dilate 
when the patient wakes. The face is livid, but the 
skin of the body cold. The respirations are diminished 
ill frequency, and often become stertorous. (Murrell.) 

TreMnxpnt, -The same as for opium-poisoning. 

Oxalic acid. This is a not unfrequent agent in 
cases of poisoning, accidental or suicidal, the symptoms 
being an intensely sour taste in the mouth, followed by 
pain in the throat and stomach of a burning character. 
Vomiting may or may not be present. 

Treatment. —Chalk suspended in water should be 
immediately administered, or magnesia if more readily 
obtained. Warm water may be given to encourage 
vomiting after the administration of the antidoteis, 
but the stomach-pump should not be employed, on 
account of the damage the oesophagus and stomach 
have sustained. 

Hydrocyanic acid and the cyanides, — Cases of 
poisoning by these agents are so rapidly fatal as or- 
dinarily to be beyond medical aid. Should a case be 
seen before (loath lias occurred, the suitable treatment 
would be cold affusion to rouse the patient, followed 
by warm frictions to the skin, ammonia to the nose, 
and an emetic as soon as the patient can swallow. 

Mineral acid.^. — Poisoning by the mineral acids is 
readily recognised by the immediate violence of the 
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symptoms, and the burns and stains upon the lips and 
clothes. 

Treatment — The administration of magnesia or 
chalk suspended in milk or oil. Stomach-pump not 
to be used, for the reasons given above. 

Caustic alkalies, — A solution of caustic potash, or 
what is termed * soap-lees,' are the fluids most com- 
monly taken by accident. A burning pain in the 
throat and stomach follows immediately upon the 
dose, and vomiting of grumous matter soon occurs. 
The reaction with reddened litmus paper would im- 
mediately decide the diagnosis if there were any 
doubt. 

Treatment. — Vinegar and water, or very dilute 
lemon -juice, together with olive or almond oil. 

Carbolic acid. — Since the general introduction of 
carbolic acid as a disinfectant, many cases of fatal 
poisoning have occurred through its being mistaken 
for other fluids. A large dose of the strong acid is 
almost immediately fatal, but the use of the stomach- 
pump, and washing out with a weak solution of soda, 
followed by the free administration of olive oil, offer 
the best prospect of relief. 

To guard against accidents of this kind, all strong 
solutions of carbolic acid should be kept in coloured 
fluted bottles, and be distinctly labelled. 

Strychnia. — Some form of * vermin-killer ' is the 
usual form of this poison, and the tetanic symptoms, 
with well-marked opisthotonos, which rapidly follow 
the administration, sufficiently distinguish it. 

Treatment, — The prompt useof the stomach-pump, 
or emetics if the spasms have already set in. After- 
wards, Bromide of Potassium 5ij, c Chloral Hydrate 
gr. X, every quarter of an hour, followed by the in- 
halation of chloroform. (Murrell.) 
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CHAPTER V 

MINOR OPERATIONS 

Laryngotomy, — Since this operation is advisable 
ill the case of any sudden obstruction of the larynx, 
when every moment is of the utmost value, its rapid 
performance is of consequence, and so long as an 
opening is made in the crico-thyroid space it is a 
matter of minor importance how the incision is made. 
The finger carried up the middle line of the neck will 
readily enough, in men, distinguish the depression 
between the cricoid and thyroid cartilages ; but in 
women and children, in whom the thyroid cartilage is 
not prominent, doubt may arise, unless the operator 
remembers that the hard ring of the cricoid cartilage 
is always distinguishable, and that the opening is to 
be made above this. The part being steadied with the 
finger, the knife, held short so that not more than 
half an inch of the blade projects beyond the finger 
and thumb, may be plunged in transversely without 
hesitation, and if a free opening be made, the parts 
will gape sufficiently to allow an entrancie for the air, 
but if not, they may be easily held apart until a tube 
can be procured. If necessary, the tube can be inserted 
readily enough ; and it may not be superfluous (judg- 
ing from what one sees in operations on the dead 
subject) to remind the young operator that the end of 
the tube must be directed downwards. The tube is 
easily maintained in position by a tape round the neck. 
Tt is usually recommended to make the superficial 
incision vertical if the operation is undertaken for 
chronic disease, and there is therefore no great cause 
for haste, 
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Tracheotomy, — This is frequently one of the most 
trying operations the house-surgeon will be called 
upon to perform, and it is essential for success that be 
should be thoroughly up in all its steps, and ready for 
every emergency. In children, the small size of the 
trachea and the closer proximity of the vessels render 
the performance of tracheotomy more arduous than in 
the adult ; and the house-surgeon should take every 
opportunity of examining the relative anatomy and 
of performing the operation in the dead-house, both on 
adults and children. Opinions differ as to the part of 
the trachea which should be opened — above or below 
the isthmus of the thyroid body. Undoubtedly the 
operation is easier above the isthmus, if it occupies its 
ordinary position, and the chances of ha;morrhag(5 aie 
less. On the other hand, if the case is one of laryngeal 
disease, the irritation of the tube may keep up mischief 
in the larynx, if it is placed too near that organ. Tu 
selecting the point for opening the trachea, the sur- 
geon must be guided mainly by the condition of the 
parts : if the trachea is superficial and easily reached 
above the isthmus, he had better open it there ; if, on 
the contrary, the isthmus is high and broad, and the 
trachea exposed below it, he should select the latter 
situation. 

For the successful performance of the operation, 
the position of the patient is of importance. The 
head should be thrown back so as to stretch the neck 
and draw up the trachea as much as possible ; but as 
the patient is generally struggling for breath, the re- 
cumbent position is almost an impossibility, though 
of course advisable. A caution is necessary here, and 
specially with regard to children — viz. not to let an 
over-zealous assistant draw the head so far back (at 
the same time closing the jaws) as to suffocate tlio 
patient before the operation is begun. 

The operator should see that he has everything he 
may want close at hand - viz. scalpels, forceps, tena- 
culum, blunt hooks, tracheotomy tubes of diffeient 
sizes and lengths, Ugatures, sponges, &c. 
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The operator, lieiiig on the patient's right hand, 
and having a. trustworthy asaiatant at the patient^ 
head provided with a blunt hook in each hand, makta 
an incision from the cricoid cartilage downwards far 
louple of inches if intending to operate above the 
isthmus ; or beginning lower down, to tlie top of the 
atei-Qum, and even for a little distance on the bone, 
: when the neck is short and it is ititeuded to operate 
' below the isthmus ; in both cases keeping very carO' 
fully in the median line. A rapid but careful dissec- 
tion must then be made lietween the stemo-hywd 
muscles, which are to be held a.side by the ssBiBtan^ 
down to the trachea, avoiding botli the isthmus of tho 
thyroid gland, which should be pushed with the finger 
up or down according to the operation intended, Emd' 
I also the veins, superficial or deep, which should bs 
held aside by the assistant with a blunt hook or paif 
of forceps. In the high operation, by detaching th» 
I fascia from the lower border of the cricoid carttlagB' 
f with a transverse cut, the isthmus of the thyroid and 
I -any veins can be readily pushed down with the handle 
I of the scalpel. The tracheabeingexposed,a tenaculum 
should be fixed into the upper part of it, by which it 
may be drawn up and steadied, and the knife, being 
held with the hark dm"nwnrdii, should be thrust into 
the windpipe three or four rings below the tenaculum, 
and made to cut up to it. In thus entering the knife, 
the surgeon must be careful not to transfix the trachea, 
or even wound the (esophagus — which accidents am 
best guarded against by allowing only half an inch of 
the blade to project beyond the finger and thumb. 
The fact that the trachea has been opened will be im- 
mediately manifested by the rush of air and the expec- 
toration of mucus through the wound, and a tube 
should be at once inserted, unless the operation baa 
been done for a foreign body, which it is hoped may 
be ejected by a forcible expiration through the woun^ 
which must for this purpose be held open with hooks 
or n tracheal dilator (fig, .30). 
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The insertion of the tube is often the most critical 
part of the operation, but has been much facilitated 
by the invention of collapsing tubes, which when 
closed resemble a wedge, and can therefore be readily 
introduced, and expanded afterwards by means of the 
second tube, which fits inside. If the surgeon is not 
provided with these tubes, he will overcome the diflS- 
culty by passing the handle of the scalpel into the 
upper part of the incision, and then turning it so as 
to bring it at right angles to the trachea. This has 
of course the effect of opening the incision, and will 
allow an ordinary tube to be slipped in with facility 
below the handle. Some surgeons insert a tenaculum 
into one side of the trachea, and use it afterwards to 
make traction upon the incision ; while others prefer 
to insert the tenaculum at the spot where the tube is 




Fig. 30. 

to go, and then cut round it, removing completely a 
portion of one or more rings. 

The dangers of haemorrhage in the operation of 
tracheotomy are somewhat exaggerated. So long as 
the surgeon keeps steadily in the middle line he is not 
likely to meet with any large vessel in the adult, and 
in the child the innominate vein is seldom in danger 
if the knife is held as directed in the deep incision. 
The sources of hsemorrhage are the veins, which are 
generally much congested, and may be found imme- 
diately in the line of incision ; in which case a steel 
director may be substituted for the scalpel in the 
deeper dissection with advantage, and the trachea 
thus be exposed. The rule has been laid down not 
to open the trachea until all bleeding has ceased ; but 
as the haemorrhage depends upon the dyspnoea and 
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consequent congestion, this rule cannot be implicitly 
obeyed, and provided there is no arterial hsemorrhage 
the trachea may be safely opened. What little blood 
enters the windpipe is immediately coughed out again 
and does no harm, and it would take much more blood 
than is ordinarily shed to choke the lungs, as has been 
suggested. 

The patient, being often moribund before the 
operation is begun, may apparently die during its per- 
formance ; but the tube having been inserted, recourse 
should be had to the various methods of artificial 
respiration, and even in the most desperate cases the 
surgeon's efforts may be crowned with success. In 
cases of diphtheria a quantity of false membrane may 




Fig. 31. 

be found semi-detached in the trachea, and can be ex- 
tracted with a pair of forceps with the best effect ; 
but no surgeon is justified in imperilling his life by 
sucking out the windpipe in contagious cases. Mr. 
H. W. Parker's trachea .aspirator (fig. 31) obviates 
this danger to the operator. It consists of a small 
glass or celluloid cylinder, to one end of which a soft 
catheter is fixed, and to the other a tube with a mouth- 
piece. The cylinder is loosely packed with some anti- 
septic wool, which eflfectually acts as a filter to prevent 
poisonous material reaching the operator's mouth. On 
an emergency an ordinary catheter might be employed, 
the operator covering the end in his mouth with two 
or three folds of silk handkerchief. 
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To aeci*re the tracheotomy tube satdsfactorily is not 
difficult, provided a sufBcieatly long and targe tube be 
employed, bo as to fit comfortably into the windpipe 
and afford the patient an abundant supply of air. 
The outer tube should be provided with a slit (not a 
hole) on each side of the flattened front portion ; and 
a tape long enough to go twice round the neck having 
been passed throiigh one of the slits, both the ends 
ace to be carried round the back of the neck, when 




one of them can be passed through the other slit, and 
the two tied in a bow at the side and quite out of the 
way of the tube (fig. d'2), This is a better plan tliaii 
tiiat of knotting tapes on to the tube, which is apt 
to create an obstruction at the orifice. 

The afier-lreatmenl of a case of tracheotomy is of 
great importance, and consists in keeping the tube 
clear, preventing the access of cold air, and supporting 
the patient's strength. According to Mr. Pitts, the 
ain of the room should be kept pure imd at an even 
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temperature of 65° ; above all, the bed should not be 
placed near a hot fire, with the spray from a kettle 
constantly playing over the face and body. A sponge 
kept warm and moist should be always over the tube, 
and the inner tube changed every hour, or even 
oftener, whilst the discharges are thick. A great 
deal of harm may be done by a too zealous nurse, 
especially by the constant introduction of a feather 
to clear the tube, and by attempts to thus extract 
membrane from the trachea. If actual obstruction 
takes place, it is better for the surgeon to take the 
tracheotomy tube out altogether, and examine the 
trachea before replacing it. 

When diphtheria membrane is present on the 
fauces or pharynx, the use of perchloric! e of mercury 
by means of a hand spray appears to be more bene- 
ficial than solutions of bicarbonate of soda, borax, or 
phosphate of soda. 

At the Great Ormond Street Hospital a mercury 
solution, of the strength of 1 in 1,000, has been em- 
ployed by Dr. Collier in some seventy cases, without 
producing any signs of irritation or evidence of mer- 
curialism. In using the hand spray it was found 
necessary to use a tongue depressor, because, however 
willing the patient was, the solution did not thoroughly 
reach the posterior pharyngeal wall unless the tongue 
was depressed. Each spraying procedure lasted from 
two to four minutes, including a pause for a few 
seconds at the end of each half-minute, and the quan- 
tity of solution used was about f 5 j. While membrane 
continued to be evident, the application was made 
every three hours ; it was then continued for a day 
or two, at intervals of six hours. 

In cases of nasal diphtheria the nose was douched 
with warm boracic solution every three hours, and was 
sprayed with mercury solution after each douching. 

The tracheotomy wounds were sprayed every two 
hours with the mercury solution, care being taken 
tliat none of the fiuid entered the tube. 
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The collapsing tubes, spoken of above, facilitate 
the operation, and answer very well for cases where 
the tube is only retained for a few days ; but if it has 
to be kept in the trachea for weeks or months, the 
old-fashioned double tube or the soft vulcanised india- 
rubber tubes recommended by Mr. Morrant Baker, 
and made by Maw, which are very comfortable to 
wear, are preferable, since granulations are apt to 
grow up between the edges of the divided tube and 
thus become a source of constant annoyance. Another 
and more serious danger, arising from the use of rigid 
tubes for a length of time, is the production of ulcera- 
tion of some part of the trachea, thus opening into 
the oesophagus or ulcerating into a large artery. In 
order to obviate this danger Mr. Parker has intro- 
duced an angular tube (fig, 33), which he recommends 




Fig. 33. 

should be as short as is compatible with safety. Mr. 
Durham has also devised a form of tube which meets 
the evil. Instead of the whole tube being more or 
less curved, as in the ordinary form, only the ex- 
tremity of this tube (fig. 34) is curved, and the length 
of the straight portion A can be adapted to each case 
by means of the sliding collar b, which is iixed by 
turning the screw c. The collar is attached to a 
small plate, d, the extremities of which work in 

I 
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' gimbals ' on a neck plate of the ordinary shape, e, 
thus securing a certain amount of play The inner 
tube (tig 35) has its extremity jointed like the tail of 




a lobster, in order that it may readily take the neces- 
sary curve. This tube is □ecessarily somewhat ex- 
pensive, but when once the parts involved in the 
operation have resumed their ordinary condition, and 
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'equired length of tube has been ascertained, a 
er and cheaper tube on the same principle could 
adily fitted. 

1 introducing this or any form of cylindrical tube 
;he trachea, it will be found that a blunt-pointed 
trochar (fig. 36), made on the same principle as 
nner tube (or in tubes of the ordinary curve 





Fig. 87. 



) simply of lead), will much facilitate the opera- 
The handle, which in the illustration is cut 
, gives great control over the instrument. 
>r. E. B. Hastings has described {British Medical 
nal, April 30, 1892) a simple and economical 
of tracheotomy tube, which is shown in fig. 37. 
n be easily made out of a piece of india-rubber 
age-tube in the following manner : An oval 
® *i2 
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piece is i^ut out of one side of the tube, the shorter 
diameter of the oval reaching about half-way round 
the tube. Two longitudinal cuts are then made, one 
on the same side as the oval opening and the other 
opposite to it, reaching from the end of the tube to 
a point about a quarter of an inch from the opening ; 
this distance will, however, vary with the depth of 
the wound that the tube is to be inserted into. In 
the lateral flaps made by these longitudinal incisiona 
holes are cut for tapes. The piece of tube beyond 
the oval opening is the part which is put into ihe 
trachea, and it is advisable that it should be made 
rather longer than the vertical part of a metal trache- 
otomy tube usually is. In inserting the tube the 
opening must be turned towards the back of the 
trachea, so tbat it may take the place of the windoa 
which is found at the angle of many metal trache- 
otomy tubes ; the part below the window then lies 
in the trachea without any tilting. 

Intubation of the Larynx.- --^s an alternative to 
K Opening the trachea in laryngeal obstrui'tion, intjiha- 
tton of the larynx with O'Dwyer's apparatus may be 
substituted. The instruments used are sold in sets 
consisting of five laryngeal tubes of different sizes {fig. 
38), with an introducer, an extractor, and a gag. 
The tubes are made of brass, gold plated ; they vary 
in length from H to li, inches. A tube is elliptical 
in cross section, with an expanded head to rest on 
the TocaJ cords, and a fusiform enlargement in the 
middle of its length serving to retain it in the larynx ; 
a thread passes through a small hole to one side of 
the head. Each tube is fitted with an obturator, 
closely tilling the lumen of its tube, having a joint in 
the middle and a female screw in the upper end to 
attach it to the introducer. The introducer is a bar 
bent at a right angle at its further end and teimi- 
nating in a male screw. Some of the modern instru- 
ments are fitted with a pair of claws, which can be 
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ie to slide over the end and push off the tube wher 
roduced. The extractor is shaped like the intro- 
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httroduction,- A tube suited to the age of the 
patient being selected and the obturator screwed on 
to the introducer, the mouth is gagged open and the 
patient firmly held in the sitting posture. The left 
index finger is then passed over the epiglottis to the 
side of the aperture of the larynx. With the instru- 
ment held in the right hand and the thread round 
the little finger, the tube is passed to the back of the 
throat and guided to the glottis in the middle line ; 
by elevating the handle of the introducer the tube is 
slipped through the glottis and passed on until the 
head rests on the vocal cords ; the tube is then pushed 
off, and introducer and obturator withdrawn. A fit 
of coughing is the immediate result, but when this 
lias subsided the thread may be cut and drawn out, 
care being taken that the tube is not displaced. In 
favourable cases the tube is extracted on the fifth or 
sixth day, and need not be replaced. The advan- 
tages claimed for this operation are that it is less 
severe than tracheotomy, and more likely to be sanc- 
tioned by the parents ; that cold air is not admitted 
straight to the bronchi, and therefore that broncho- 
pneumonia is less likely to occur ; that the return to 
normal respiration is more rapid. In children under 
two years of age recovery after intubation is said to 
be more frequent than after tracheotomy. Against 
it, however, may be urged that the presence of the 
tube in the larynx keeps up irritation ; that the diph- 
theria membrane may be pushed down in front of the 
tube ; that asphyxia may result from blocking of the 
tube, or from its being coughed out in the absence of 
the medical man ; and, lastly, that it has been known 
to cause deep ulceration of the trachea by pressure of 
its end. 

l^aracenteais. — The house-surgeon may be called 
upon to perform paracentesis ahdominisy or (more 
rarely) thoracis, in the medical wards. Paracentesis 
abdominis is best performed in the Ihiea alba, and 
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midway between the umbilicus and pubes. The 
operator should first satisfy himself that it is really a 
case of dropsy, and see that the bladder is empty. 
The patient being then brought to the edge of the 
bed, and placed on his side, a piece of mackintosh 
cloth should be arranged so as to protect the bed from 
getting wet, and the necessary pails, &c. should be 
provided to receive the fluid. With a sharp move- 
ment the surgeon thrusts in a trochar and cannula, 
receives the first gush of fluid in a bleeding-basin, 
and then conducts the stream into a pail, thus avoid- 
ing all the splashing which otherwise is pretty sure 
to occur. When all the fluid has been drawn, the 
wound can be closed with long strips of plaster, or, 
what is much more effectual, a hare-lip pin can be 
put through the edges of the wound, and a twisted 
suture be applied over it. A flannel roller should 
next be firmly applied round the abdomen, and the 
operation is completed. 

The full- sized trochar formerly employed is un- 
necessarily large, and weakens the abdominal wall by 
the cicatrix it causes, besides evacuating the fluid so 
rapidly as to lead to faintness. A trochar of the size 
used for tapping a hydrocele, or the largest-sized 
needle of an aspirator, with an india-rubber tube at- 
tached, is quite large enough ; and if two are em- 
ployed, they will evacuate an ascitic abdomen in from 
half an hour to swi hour. The minute trochars intro- 
duced by Dr. Southey, which take several hours to 
evacuate a large quantity of fluid, have the drawback 
that their action is too slow to give marked relief in 
ascites, and that the fluid is therefore reproduced 
almost as rapidly as it is evacuated ; but they answer 
admirably for the relief of anasarca. 

Paracentesis thoracis is usually performed in the 
space between the seventh and eighth ribs, midway 
in the axilla or at the angle of the scapula, and the 
object of the surgeon is to enter the trochar or aspi- 
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^M rator ne«dle a,t tliK ii/rj.i-r border of a rib, so as to 
^B avoid all possible risk of -wounding the intercostal 
^M artery. 

^M Should the fluid drawn off prove to be purulent, 
^B eoQstitutiug an empyetna, it will almost certainly re- 
^K accumulate, in which case it will be advisable to mabe 
^H a free opening for its exit, l^e aspirator needle 
|r being withdrawn, a steel director may be conveni- 
ently pushed through the puncture and between the 
ribs until pus appears along the groove of the instra- 
ment, when a blunt-pointed bistoury can be slipped 

I along it and made to enlarge the opening su£Gcieiitty 
to introduce a flanged drainage-tube, or a loop <n 
smaller tube. 
Tn children, and also occasionally in adults, it 
will be advisable to remove from 1 to 1 ^ inch of tJic 
lower rib in order to give room for the drainage- 
tube. The incision must be correspondingly enlarged, 
and the periosteal elevator used to strip the rib on 
both surfaces, the section being made with sharp bone- 
forceps. 

Any immediate washing out of the pleura is to be 
deprecated, &s being not without danger, though later 
on antiseptic injections may be required. 

Aiqiifaliun. - -The pneumatic aspirator of Dieulafoy 
and its various modifications are now in common use 
for tlie diagnosis and evacuation of cbllections of fluid 
in various parts of the body. The exhausting syringe 
IB a feature common to aU tlie instruments, but the 
best form is that which admits of a reversal of the 
current so aa to clear the needle of any accidental 
■obstruction during the withdrawal of the fluid. This 
is of course impossible in the various forms of ' bottle 
aspirator.' In using the aspirator it i.s essential that 
the needle and tube employed should be perfectly 
clean, and this fact is best ascertained by pumping 
earbolised water through the entire apparatus on each 
occasion of its being employed. The tap 
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eating with the hollow needle being then reversed, 
and a vacuum formed behind it, the needle, previously 
dipped in carbolic oil, is to be carefully thrust with a 
twisting motion into the part to be explored, care 
being taken to avoid the position of main vessels and 
nerves. Continuity being then restored by turning 
the tap, the fluid contained in any cavity which may 
have been reached will flow into the syringe or reser- 
voir, and, if at a greater depth than anticipated, may 
be carefully sought for with the needle which now 
forms part of the vacuum. When all the fluid pre- 
sent has been extracted by the pumping action of the 
syringe, or, in the case of large collections, by simply 
converting the tube into a siphon, the needle is to be 
withdrawn and the minute aperture in the skin 
covered with a piece of wool dipped in collodion. 

Venesection. — A tape is to be carried twice round 
the arm a few inches above the elbow, and tied in a 
bow. The veins being thus obstructed and made pro- 
minent, the operator is to choose the one he intends to 
open, remembering that while the median-cephalic is 
the safer, the median-basilic is generally the larger, and 
therefore yields a better supply of blood, but has the 
disadvantage of lying directly over the brachial artery. 
Standing in front of the patient and grasping the 
arm with the left hand, the thumb of which serves to 
steady the vein and prevent a premature flow of blood 
(fig. 39), the surgeon, holding the lancet as shown in 
tig. 40, with a sweep of the wrist makes an oblique 
incision (not merely a puncture) into the selected vein, 
taking especial care not to go through it. The pres- 
sure of the thumb being relaxed, the stream may be 
directed into a bleeding basin, and not a drop of blood 
ought to go on the floor or on the dress of the patient. 
If the blood does not flow readily, the patient may 
have recourse to the common plan of forcibly grasp- 
ing a stick and moving the fingers about. When the 
required amount of blood has been abstracted, the 
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tape is to be untied, ajid the thumb of tbe operaba: 
placed over the wound. A pad of lint is then to be 




pluced upon tlic wound, mid maintained in position 
with the thumb, «'hile a biindiige is applied. Thia is 




done by making n, turn round the arm below the 
joint, then going over the pad to above the joint 
(fig. ■11), milking another turn round the arm at thia 
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point, and, lastly, returning across the pad. Or the 
tape which was bound round the limb may be em- 
ployed, the middle of it being crossed over the pad 




obliquely, and the two ends carried touud the imi 
in opposite directions, above and below the elbow 
until they meet obliquely o\ei the pad They iie 




then to be twisted round one another and passm,, 
straight round the arm are to be tied in a bow on the 
other side of the limb (fig. 42). 

Bleeding frrym the jugular vein is rarely employed, 
but is performed in the following way. The left 
thumb of the operator ia to be placed on the vein 
immediately above the clavicle, so as to obstruct the 
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(lourse of the blood. Ah sood as the vein b promineni 
the liincet can be used, taking care that the moiaon 
is made parallel to the Memo-mantoid muscle, and 
thua somewhat across the vein. Wlien sufficient blood 
has been drawn, a. pad is to be placed on the orifice, 
and a bandage to be applied over it and under the 
axilla of the opposite side ; but the thumb must not 
be removed uutfl the whole arrangement is completed,, 
lest air should gain entrance into the vein. 

Bleeding frsnn ilie temporal arterij ia still moW 
raraly performed, and cousists in selecting the a 
rior branch of the temporal artery, and then makinjl^ 
an incision across it — not so deeply, however, as '" 
divide it. In order to arrest the haemorrhage e 
prevent the formation of a false aneurism, the lancet 
must be made to divide the artery thoroughly, and ft 
pad must be firmly bandaged over the wound. 

Transfusion may be necessary in Unemia, 
after extensive loss of blood. 

The direct tranfusion of blood from u healthy 
person to the patient is now rai-ely employed, and hu 
been replaced by the injection of a saline solution^ 
The solution used at University College Hospital if 
made as follows ; — One drachm of sodium chloride iw 
added to each pint of boiled water at a temperature 
of about 104" F. A bottle containing two pints is 
filled with this solution. The cork ia perforated by 
three holes : one for a thistle-headed replenishing 
tube ; one for a thermometer ; and one for the delivery- 
tube, which last is of india-rubber, terminating in 
a vulcanite cannula. Thirty ounces should be in- 
jected at a time, by siphon action. The most pro- 
minent vein at the bend of the elbow is exposed and 
three ligatures are passed round it. The lower one is 
tied at once ; the cannula is then inserted into a slit 
in the vein and tied in by the seoond ligature ; after 
sufficient fiuid h:is been injected, the upper ligature 
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above the opening) is tied and the cannula withdrawn 
rhe little wound is closed with a stitch.^ 

Incisions into inflamed parts. — Incisions may be 
lecessary in carbuncle, erysipelas, (fee, and they re- 
luire care in their performance. An incision into a 
jarbuncle, to do any good, must go right through it 
K) the fascia beneath, and through the whole extent 
)f brawny tissue (though carbuncle may often be 
nore satisfactorily treated by a series of subcutaneous 
actions) ; whether the incision shall be made crucial 
)r not will depend upon the extent of the disease. 
[ncisions in erysipelass &c. should as a rule be made 
n the length of the limb, and not across it, and 
nust divide the whole thickness of the cutis, since 
)therwise no relief is given to the tension. No fixed 
Tile can be laid down for the length of the incision, 
>ut it is better to make two or three small ones 
.han one large * gash ' for the whole length of the 
imb. 

In the case of all incisions, unless it is intended to 
kbstract blood from the part, care should be taken to 
irrest the flow of blood thoroughly before any warm 
)Oultice or fomentation is applied. This is most 
sasily accomplished by placing strips of dry lint in 
he incisions and elevating the limb, or, if necessary, 
)y applying in addition a bandage over the lint for 
in hour or two. The pledgets of lint should not 
»e removed until they separate spontaneously in the 
►oultice. 

Abscesses frequently come under the house- sur 
;eon's sole care, and he must open them on his own 
esponsibility. In making a diagnosis of the presence 
i matter in a limb, the house-surgeon will do well to 
•ear in mind one constant source of fallacy — viz. the 
ense of fluctuation imparted to the fingers by the 
bres of the superficial muscles. This error is easily 

See Dr. Spencer, Lancet, i. 1802. 
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avoided by remembering (aa anyone can prove on hia 
rjwn thigh at any time) that although pressure from 
side to side of a healthy limb will give a very exact 
imitation of fluotuation, yet that if the pressure be 
made in tlm lenifth of the limb or muscle, no such 
sensation will be produced. If deep-seated matter be 
suspected but cannot be satisfactorily made out, the 
grooved needle, or a fine trochar and cannula, may be 
used to explore, and a bead of matter being thua 
evacuated will render the diagnosis certain. If the 
matter be too thick to flow readily, a small quantity 
will generally be discovered by blowing through the 
cannula after withdrawal. The modern 'aspirator' 
will not only facilitate the diagnosis of matter, but 
will in many cases afford the best treatment of the 
abscess, which may be thua tapped more than once, if 
necessary, before being laid open. In opening aS 
abscesses, care should be talien to cut parallel to, and 
not across, impoi-tant structures ; thus abscesses in. 
the limbs are opened by a longitudinal incision, and 
in the breaat in a direction radiating from the nipple. 
Wherever it is possible the opening should be de* 
pendent, and in treating deep abscesses among import 
tant structures, as in the Bjcilla, the house-BUT^eos' 
may do well to avail himself of the method suggested 
by Mr, Hilton — vix. to make a small incision in tht 
skin, and then to thrust a director between tlu 
important parts of the abscess, which will be sbowij 
to have been reached by the escape of a sma' 
quantity of pus. A pair of ordinary dressing-forcej 
can next be introduced along the director, and I 
opened eo as to widen the aperture and give free ex 
to the matter. 

Having made up his mind as to the existence t 
matter, and having begun, to seek it, the housC'Surgeo 
should not be dismayed at having to cut occasionally 
considerably deeperfor it tlian might primrf/ociehaTB 
been expected, but should persevere in a careful inJ 
cision until the abscess is reached. 
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In order to receive the matter from a 
without soilin)^ the patient's clothes, the houae-surgeon 
should he provided with kidney-shaped howls or tri- 
angular trays of different sizes (figs. 43 and 44) which 




may be conveniently held against the part operated 
on. When the abscess is to be opened autiseptically 
the bowl must be carefully washed in a 5-per-cent. 
solution of carbolic acid before being used. 

If a part be highly inflamed and the formation 
of pus seems impending, this may often be averted 
by smearing the part with a mixture of Extract of 
Belladonna one part, water one part, and Glycerine 
three parts, and covering it with a linseed-meal 
poultice. 

When pus has formed, the abscess must be opened 
in all cases with antiseptic precautions, though the 
spray is not now used. The best dressing after open- 
ing an acute abscess is a boracic fomentation. Chronic 
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s should be scraped witli a VolkBiann's aliarp 
spoon, and the lining membrane wiped out with a 
strong antiseptic (carbolic acid 1-30) applied on a 
piece of sponge held in forceps. If an abscess be 
aspimted, it maybe prevented from refilling by wash- 
ing it out with carbolic acid lotion 1-20 through tJie 
aspirator ; this generally causes it to fill again wilJi 

which is gradually absorbed. 

linua may be left after an a,b9cess has been | 
opened : this will sometimes close after stimulation 
with nitrate of silver ; hut if it be due to imperfect 
(Irainage the opening should be dilated, the sinus 
scraped with a sharp spoon, and wiped out with car- 
bolic acid lotion 1-20, and a. drainage-tube inserte(l. 



W!tit!oU!S constantly require incision, and the Ed- J 
lowing may be usefully borne in mind. The sheath 1 
of the tendons extends only to the base of the ungual I 
phalanx of each finger, and hence matter in the soft, 
pulp at the extremity, or round the nail, never findit 
■ 3 way up to the palm, and only a very limited iit 
sion, therefore, can be required for its evacuatioa 
Matter in other parts of the finger, on the contrary, i 
sometimes within the sheath, and, unless it is evacuata 
by a timely incision, will creep up into the polin, a 
do irreparable mischief. The proper place for makii 
an iacision in these cases is over the head of i' 
metacarpal bone, and the sheath should not he e 
aively sUt up, or the tendons will certainly alou^ 
The incision should be strictly in the middle line e 
the finger, so as to avoid injuring the vessels t 
nerves at the side. 

In opening abscesses in the palm of the hand, i 
should be borne in mind that the position of tb 
superficial palmar arch is tolerably well indicated h 
tlie middle crease or groove in the skin of the pahi 
and that the bifurcation of the digital arteries is aba 
midway between the front line and the roots of t 
fingers. 



INTRODUCTION OF EYE-DROPS 129 

The hot arm-bath is the most comforfcahle applica- 
tion after a whitlow is incised, and should be in readi- 
ness. The arm being laid in it, a mackintosh cloth or 
blanket should be laid over to keep in the heat, and 
fresh hot water should be added occasionally. The in- 
flammatory blush above the actual seat of the mischief 
is best treated by the application of Extract of Bella- 
donna and Glycerine in equal parts. 

When matter has formed in the palm of the hand 
troublesome adhesions are frequently left. Early in 
the case the fingers should be systematically bent, 
but often it is necessary, when healing has taken place, 
to administer an anaesthetic and forcibly move the 
fingers so as to break the adhesions down. This 
is followed by some inflammation, which should be 
allayed by evaporating lotion. Frequent movement 
is necessary afterwards, as there is a great tendency 
for the adhesions to re-form. 

Introduction 0/ eye-drops. — This little operation is 
constantly required, and demands some care for its 
effective performance. It is essential that the fluid 
should be applied to the whole of the conjunctival 
surface ; and for this purpose, the patient being seated 
with the head thrown a little back, the operator should 
gently separate the lids with the forefinger and thumb 
of the left hand, and apply the drop to the outer angle 
of the eye, taking care that it passes between the lids, 
and not outside them. To apply the drop, a camel's- 
hair brush, or better, the little spoon contained in 
every pocket-case, may be employed ; but the neatest 
and most convenient method of introducing eye-drops 
is to keep them in little bottles the stoppers of which 
are pierced with a capillary tube, which is covered 
with a glass cap when not in use. Being kept not 
more than half full, it is only necessary to grasp the 
bottle, when the heat of the hand will be sufficient to 
expel a drop of the. con tents. The form of the bottle 
and a convenient mode of holding are shown in fig, 45. 

1L 
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In using it, the eyelids need not be widely separated; 
it is sufficient to introduce the apex of the conical 




Fig. 45. 

stopper between the lids near the outer canthus, so 
that the fluid may follow the course of the tears, and 
sweep across the globe. 

Plugging the naves, — The anterior nares may be 
plugged with strips of lint, and if these are pushed as 
far backwards towards the pharynx as possible, and 
the whole cavity of the nose is iilled with lint intro- 
duced bit by bit, the more complicated operation upon 
the posterior nares will be but seldom required. For 
plugging the posterior nares, most hospitals ai*e pro- 
vided with a ' Belloc's sound ' — ix. a piece of watch- 
spring with a ring at the end, enclosed in a cannula ; 
but, if this is not at hand, an ordinary elastic catheter 
(No. 4 or 5) will answer every purpose. It is ad- 
visable that the end should be cut off the catheter 
and a double thread carried through it (which can be 
easily accomplished by the aid of a stilette), so that 
a loop may hang out of the cut extremity. It will 
facilitate the catching of the thread in the fauces if a 
knot be tied in the thread about two inches from the 
loop, which will have the effect both of preventing its 
receding into the catheter, and also of causing it to 
project more into the mouth. If Belloc's sound is 
used, the thread will be passed through the ring 
simply, or a knot and loop may be formed as above 
recommended. The sound being passed along the 
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floor of the nose, the loop must be rande to project in 
the fauces, when it is seized with forceps and drawn 
oat of the mouth, the cannula being afterwards witli- 
drawn from the nose (fig, 46). A roll of lint (which 
is better than sponge) being attached, can now be easily- 
drawn up into the posterior nares, gniiied behind the 
soft palate by the forefinger. The ends of tlie thread 
are then to be tied close to the nostril, round another 
roll of lint which serves the double purpose of keeping 




the plug firm and of obstructing the anterior nares. 
When all danger of hiemorrhage has ceased, the pos- 
terior plug may be removed by a stream of wa,ter from 
n syringe, or by gentle pressure with a bougie through 
the nose. It has been advised by some writers to 
attach strings to the posterior pad, which the patient is 
to swallow until they are required for its dislodgoieat ; 
but if tliis is done it is better to bring the sfcruigs 
loosely out of the mouth and secure them in front, 
[h this is rather uncorafortjible for the patient. 
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Howard's epistaxia plug (fig. 47) ia a convenient 
instrument for plugging the nares, and consists rf 
n thin india-rubber bag which can be introduced into 



ifi by means of a. probe, and than be infliited' 
with an aif-ball so aa to exert the necessary pressurR-. 
It hiis the advantage of cleanliness and of ready with* 
dmwal when done with. 

Brmovnl of 'polypin naei. — The presence of an OF-a 
(linary gelatinous polypus being ascertAined by an in- 
spection of the obstructed nostril, when a glistening, 
yellowish body will bo perceived, the forefinger of thq 
left hand should be passed behind the soft palate t^ 
ascertain the presence of, polypi in the pharynx ftM( 
to assist in their removal, A slender pair of polypiiB< 
forceps being now introduced with the right hand, thi 
polypi ran be grasped and rapidly twisted out, the Irf 
forelinger guiding the instrument to the growthas 
which commonly obstruct the postei-ior nares. '' 
this way the polypi are thoroughly removed ini 
of being 'nibbled at,' and the forefinger both keepsl^ 
patient steady and prevents the passage of blood intg 
the throat, but is liable to be bitten unless protected 
with a piece of india-rubber tubing. The poly pTlB-foB^ 
ceps in ordinary use are much too large and olumajfJ 
and the blades are serrated only at the ends instead 

in their whole length, aa they should be. 

In this and the following operations on the throal 
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it is well to dull the pain by applying a solution of 
bydrochlorate of cocaine (5-20 per cent.), either with 




Fig. 48. 

a camers-hair brush, or with the small spray con- 
trived by Dr. R. S. Miller (tig. 48). 

Puncture of tonsil. — An inflamed tonsil may b(i 
seen partly projecting towards the opposite side, and 
partly forming a tumour behind the anterior pillar of 
the soft palate, and it is in the latter situation that a 
puncture should be made. A sharp-pointed bistoury 
should be covered with lint to within three-quarters of 
an inch from the point, with the view of both avoid- 
ing injury to the lips and of limiting the depth of the 
incision. The mouth being open and the tongue do- 
pressed, the point is to be carried straiyht hark, and 
thrust through the palate into the most prominent 
part of the tumour. The edge of the bistoury being 
upwards, the puncture can be readily enlarged to give 
exit to matter, if it has formed, as it generally does. 
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in the upper part of the gland. The incision in the 
palate is not of the slightest moment, and heals readily. 
The haemorrhage, which is sometimes sharp for a few 
minutes, is from the palatine and ascending pharyn- 
geal arteries, and never from the internal carotid, and 
will be easily arrested by the use of cold water. (See 
also p. 30.) 

Eemoval of tonsil. — The house-surgeon should be 
prepared to perform this operation if called upon to 
do so, and will find the hooked forceps and bistoury, 
or the simple instrument shown in fig. 49, as efl&cient 
as the complicated ' guillotines,' which are always 




Fig. 49. 

getting out of order, and require the attention of the 
instrument-maker after each time of using. 

The curved probe- pointed bistoury should have the 
heel covered with a piece of lint, and is to be held in 
the right hand, while the forceps occupy the left. The 
patient's head being thrown a little back and the 
mouth opened, the enlarged tonsil can be grasped; 
and if it is on the left side, the surgeon will have no 
diflficulty in passing the bistoury below it, and slicing 
it off, while standing in front of the patient. If, 
however, it is the right tonsil, in order to operate 
without changing hands the surgeon should stand on 
the patient's right, and, leaning over him, will be able 
to use both knife and forceps efiiciently. 

The simple guillotine (fig. 49) is more convenient 
for children and unsteady patients, because it 
thoroughly gags the mouth when once fairly intro- 
duced. In order to use it effectively, the assistant 
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holding the patient's head should press up the tonsil 
by making pressure immediately behind the angle of 
the jaw, or, when very large tonsils have to be dealt 
^ith, the operator should be provided with a pair of 
hooked forceps to draw the tonsil well through the 
ring of the instrument, or an insufficient portion will 
be removed. These forceps should be both wider and 
stronger in the teeth than those usually made, as the 
tonsil is often very friable, and it is difficult to hold 
it. The operator should stand in front of the patient, 
holding the guillotine in the right or left hand, ac- 
cording to the side to be operated on, and, if both 
toiisils are to be removed, should turn the guillotine 
in the mouth, without removing it, so as to prevent 
closure of the jaws by the patient. 

Adenoid vegetations in the naso-pliarynx fre- 
quently accompany enlarged tonsils, giving rise to 
obstructed nasal respiration and to deafness from 
Eustachian obstruction. 

In slight cases the hypertrophied lymphoid tissue 
may be scratched away with the nail of the first finger 
introduced behind the soft palate ; but in the majority 
of cases it is more satisfactory to administer chloro- 
form and to scrape away the growths with a Gott- 
stein's curved curette. Blood and fragments are best 
prevented from entering the air-passages by hanging 
the head over the end of the table. 

The after-treatment consists in washing out tlio 
naso-pharynx with a nasal douche of sanitas once or 
twice a day, and careful avoidance of cold. 

The Spray -producer is a very useful little instru- 
ment for applying remedies locally, both in the throat 
and nose. Fig. 50 shows one of the forms in common 
use, consisting of an india-rubber hand-ball a nd reser- 
voir, by which air is driven through a double capillary 
tube communicating with the fluid in the graduated 
bottle, which is thus projected in the form of spray. 
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Tbetubesrimy beof^'lasB, orTietter, vulcaniUt. andai 
made of viiritma shapes, to suit the larynx, nose, ic 




Paqv-flin'a Tkerm/i-caiitere. — ThJB is a. most useful 
instrument, supplyiiif,' fhs surgHon with an actual 
cautery available in a few uuiiutes. It rausists (Gg. 21) 
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of platinum points of various shapes and sizes, wliicli 
can be made hot in the flame of the spirit-lamp, and 
be kept at any required heat by blowing the vapour 
of benzole through the instrument, with a hand-ball 
similar to that attached to a spray-producer. In using 
the cautery it is necessary to hold the point in the 
flame of the spirit-lamp until it is thoroughly heated, 
when a few gentle whiffs of benzole will render the 
metal incandescent, and it can be kept so by occasion- 
ally working the bellows. For arresting haemorrliage 
the platinum should be only of a dull red heat, whilst 
for cutting through tissues it should be blown up to 
a white heat. Caution must be used in bringing the 
cautery near the mouth of a patient inhaling ether, 
lest an explosion should occur. 

Galvatio-cautery. — The heat is produced by pass- 
ing an electric current through platinum wire. The 
current may be obtained from a bichromate of potash 
battery, but hospitals should be provided with an 
electric accumulator. The platinum wires are fixed 
in an insulated handle, having a movable button 
by means of which connection can be made and 
broken. 

. Local anoisthesia may be produced by freezing the 
skin with an apparatus similar to the spray-producer, 
but employing highly rectified ether, as proposed by 
Dr. Richardson ; or by employing the cliloricki of 
ethyl, which is supplied in glass tubes with a inetal 
cap for dental operations, the warmth of the liand 
being sufficient to produce a spray. The effect of tlie 
* ether-spray,' when played upon the surface, is to 
blanch and harden it, and incisions may then be made 
with very little pain. The drawbacks to the use of 
this anaesthetic are, that the subcutaneous tissues are 
not affected, whilst the skin itself is rendered so hard 
that it is difficult to operate on it. The pain pro- 
duced by the freezing and thawing of the part is also 
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considerable, Etad more than counterbalances the nA- 
vantages claimed for the method, In using the ether- 
apray at night, the greatest care must be taken to 
avoid the too close proximity of a naked light, 
yapour given off is highly inflammable. 

Avipulation o/JingKra. — In cases of crashed liDgers 
ir gunshot injuries, it may be necessary fortlie house- 
flurgeon to amputate a finger, but he should alwayit 
avoid doing so if there ia a probability of the member 
becoming seniceable by care and attention. Ampu-" 
tations at the joints are generally necessary, an 
are more easily performed there than in the lengt 
of a phalanx. 



To ctmjmlale the third or second phali _ 

the phalanx firmly by means of a piece of lint, 



-Gra4 
. ana 




I bend it as nearly to a light angle with the next b 
as possible. Place the heel of a narrow scalpel < 
bistoury at the side of the joint, exactly midway ii_ 
the thickness of the next phalanx (fig. 52), and dra^ 
the knife horizontally aoross the joint, which will 6y-u 
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)pen at once if the lateral ligaments have been 
ihoroughly divided with the point and heel of the 
cnife. Pass the knife through the joint, and cut a 
lap from the palmar surface of the phalanx. Pro- 
3ably no vessel will require a ligature, and the flap 
nay be retained in its place with a couple of stitches 
md a strip of lint. 

It should be remembered that if the first phalanx 
done be left it will always be unsightly, owing to its 
laving no tendon to flex it ; and therefore, if possible, 
i part of the second phalanx should be left by making 
I small dorsal and a larger palmar flap about the 
middle of the phalanx, and cutting through it with 
the bone- forceps. If this is not practicable, it is a 
jood plan to stitch the tendons to the flaps so as to 
^ive, if possible, movement to the phalanx. 

To amputate the first jjhalanx. — In doing this 
operation, the head of the metacarpal bone may be 
removed or not, according to the taste of the operator 
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and occupation of the patient. The oval amputation 
(fig. 53) is generally the best, and is performed by 
placing the point of the bistoury on the metacarpal 
bone near its middle, cutting along it to the joint, and 
then passing in an oval sweep just below the joint so 
as to obtain suflBcient flap. The flaps are then to 
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be dissected bauk, withont opening the joint, and 
the head of the metacarpal bone and a porUon of the 
shaft are to be cleared of muscular iibre, when die 
cutting- forceps can be applied to the bone, and the 
finger at once removed. The incision will, if properly 
made, form a Einglo line when the edges are brouf^t 
together. 

The position of the incision will vary slightly in 
the several iiugers : thus, in the forefinger it should be 
placed as much on the outside of the metacarpal bono 
as possible, so that the scar may be hidden, and, for 
the same reason, on the inner side of the little finger. 
In the middle and ring fingers the incision is anavoid- 
ably on the back of the hand. 

In removing tlie first phalanx of the thumb the 
licail of tlie metacarpal bone should be invariably left, 




since iiii;/ tliuuib ia better than none. With this 
view the incision should be bi-ought well over the base 
■ >f the phalanx, and tiiken almost circularly around it, 
so as to obtain flap enough to cover the head of the 
metacarpal bone, wliich is larger than one would 
/•rirndfaeie expect to find it (fig. .^4). 

This methcKl may also be adopted in the fingers 
when it is desired to leave the heads of the metacarpal 

Amputation nj toea.— This is generally a very 
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simple matter, the crushed portions being removed 
and the flaps made in any way most convenient : and 
if there is not sufficient skin, the parts will granulate 
and cicatrise over without difficulty. The only caution 
necessary is, never to remove any of the metatarsal 
bone, nor in fact to open the metatarso-phalangeal 
joint if it can be avoided, since the foot is thereby 
considerably weakened, and matter is very apt to find 
its way into the sole of the foot. It is better practice 
to cut through the first phalanx with the bone-forceps ; 
and it must be borne in mind that the metatarso- 
phalangeal joint, if it must be opened, will be found 
to lie much higher up than is generally supposed, 
and that it will be convenient to open the joint from 
below, the toe being drawn well up. 

The use of tJie stomach-pump is most commonly re- 
quired for the evacuation of poison from the stomach, 




Fig. 55. 

but may also be needed in order to feed tlie patient. 
In either case it may be necessary to open the mouth 
forcibly ; and this is most readily accomplished by 
using the screw-gag, for if the extremity can once be 
insinuated between the teeth, no muscles can resist it. 
The jaws being separated, the common wooden gag 
(fig. 55) with a hole in the centre can be tied in, and 
there will be no further obstacle. If the gag can be 
altogether dispensed with, as it mostly can, so much 
the better. 

The best form of stomach-pump is that in which 
the direction of the current is controlled by a lever 
grasped with the left hand, the tap plainly showing in 
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which direction the stream is passing. The instru- 
ment is fitted ordinarily with a stomach and a rectum 
tube, the former having the holes at the side and the 
latter at the extremity. Having oiled or, better, 
applied glycerine to the proper tube, the house- 
surgeon should curve its extremity rather abruptly, 
and introduce it carefully, through the gag, to the 
back of the throat. In order to do this, the patient's 
head is generally thrown back ; but when the end of 
the tube is felt to have reached the back of the 
pharynx, the head should be bowed forward, or else 
the vertebrae project and prevent the tube passing 
down the gullet. A little gentle, steady pressure will 
make the tube glide down the pharynx until it reaches 
the back of the larynx, where there is often a slight 
hitch for a moment ; but this is readily overcome, 
and the tube passes into the oesophagus and stomach. 
The direction in which the tube should be pushed 
is upwards rather than downwards ; and if a proper 
curve has been given to the end of the instrument, 
and it be kept strictly in the median line, there will 
be no difficulty. With an ordinary-sized tube it is 
next to an impossibility to enter the trachea by mis- 
take ; but if the house-surgeon feel anxious about it, 
he can pass his finger down and make certain that 
the instrument is not in the larynx, which event 
would be immediately manifested by the urgent dys- 
pnoea of the patient. Before attempting to withdraw 
any fluid from the stomach, some warm water should 
invariably be introduced, so as to avoid all risk to 
the mucous membrane, and then by a series of steady 
movements the contents may be withdrawn, care 
being always taken not to reinove quite as much fluid 
as was thrown in ; and if necessary the stomach may 
be washed out in this way several times. A good 
deal of trouble is sometimes experienced from the 
eyes of the tube getting choked with undigested 
vegetables, &c, ; when this occurs, the action of the 
pump should be reversed immediately, so that the 
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gment may be driven out ; or if this cannot be 

ne, the tube must be removed, cleaned, and re-in- 

jduced. In cases where valuable time is l)eing lost 

om this cause, it will be better to introduce an 

netic through the pump and let it act in the ordi- 

ary way, taking care, however, that the patient, if 

Qseusible, is not suffocated by the vomited matters. 

in the case of young children a large elastic catheter 

forms the best tube, and this can be adapted to the 

pump by a piece of india-rubber tubing. 

A simpler method of washing out the stomach 
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now often employed, is to use a siphon made of soft 
india-rubber tubing with a funnel attached (fig. 56). 
The tube being introduced, water is poured in by the 
funnel, which is then brought below the level of the 
stomach, the tube being pinched. A siphon-action is 
thus established, and the contents of the stomach 
flow out upon removing the pressure from the tube. 

IfUroduction of rectuni-tuhe andhougie. — Ordinan 
enemata are generally administered by the nurse 
but in cases of obstruction or stricture of the i*ectun 
the house-surgeon will be called upon to iiitrodu* 
the instrument. The long tu])e, commonly known 
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O'Byrne's, is to be introduced by the operator while 
standing behind the patient, who is placed on his left 
side The house-surgeon's right forefinger, having 
been well soaped, is to guide the tube through the 
anus, and gentle pressure will then be sufficient in 
most cases to insure its passing through the intes- 
tine. Sometimes the tube catches in one of the trans- 
verse folds of mucous membrane of the rectum, and 
only bends upon itself ; w^hen it must be withdrawn, 
straightened, and re- introduced, the operator trying 
first one side and then the other of the intestine, so 
as to avoid the folds. 

In th*e case of a strictured rectum it is best, if 
possible, to pass the forefinger up to the stricture, 
and thus guide the bougie or tube through the ob- 
struction. When the stricture is high up, this is of 
ctoui*se impossible, and careful manipulation with ten- 
tative injections must be trusted to alone. 

Tf doubt is felt as to whether the long tube has 
passed the obstruction, the injection of warm water 
should be had recourse to, when, the ear being ap- 
1)1 iod over the colon, the fluid will be distinctly heard 
j)assing along the bowel. When it is desired to dis- 
tend the bowel steadily and slowly to its utmost 
limits, the siphon arrangement figured at page 25 will 
be found much more efficient than any form of enema 
syringe. 

Red id ahi^cess. - Kw abscess by the side of the rec- 
tum should ];o opened as early as })ossible in order to 
])revent the formation of fistula. The oiled forefinger 
(right or left according to the side to be operated on) 
having been ])assed into the bowel, a pointed curved 
bistoury should he plunged into the ischio-rectal fossa 
with the back of the knife towards the bowel, and a 
free opening made towards the tuber ischii. If the 
matter is extremely offensive, showing in all proba- 
})ilitv a communication with the bowel, it will be well 
before withdrawing the finger to use a probe, or, 
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better, a probe-director, to ascertain the existence of 
an internal opening. If the probe-point of the di- 
rector passed into the abscess meets the finger, the 
fistula is a complete one, and may be at once divided 
by hooking down the probe through the anus, at the 
same time pushing the director through the fistula. 
A little manipulation and stretching of the rectal 
tissues will then allow the director to be brought out 
at the anus, and a sharp-pointed bistoury can be run 
along it with great ease. 

This is a more certain and easier method of divid- 
ing a fistula in ano than with a probe-pointed bis- 
toury introduced through the fistula, and obviates the 
danger of breaking the knife in the fistula. 

An inflaTned pile at the verge of the anus often 
requires an early incision to prevent suppuration. It 
may be conveniently transfixed with a Syme's ab- 
scess-knife in the direction of the anal folds of skin. 
The little clot of blood almost always found in these 
superficial external piles should be gently squeezed 
out, and a poultice be applied. 

Circuiiiciaion, — This operation is often entrusted 
to the house-surgeon, and may be done in various 
ways. The following is as satisfactory as any : — A 
piece of tape should be tied round the root of the 
penis, as this restrains all haemorrhage. Grasping 
the end of the foreskin evenly with the finger and 
thumb, or better, with a pair of forceps, the operator 
then cuts it off obliquely from above downwards, so 
as not to interfere with the fra^num, using either a 
pair of scissors or a bistoury, according to fancy. 
The cut skin now retracts, leaving the lining mem- 
brane of the prepuce still covering the glans. This 
membrane is then to be divided along the upper sur- 
face, nearly as far as the corona glandis, with the 
scissors, and the young operator must be careful that 
one blade does not slip by mistake into the urethra. 
The (/lans is now exposed, and care should be taken 
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to tear through any adhesions which may have 
formed between it and the prepuce, particularly near 
the corona, so as to give exit to all the smegma pn- 
putii which will probably have coUected. In an 
adult the margins of the skin and mucous membrane' 
are now to be stitched together with interrupted 
sutures of the finest catgut ; but in young children 
no stitches are really required, if care is taken to keep 
the foreskin back by dressing it in the followiiu; 
way : — A strip of dry lint eight inches long is used, 
and the middle of it is applied to the under-surface 
of the penis immediately behind the glans. The ends 
of the lint are then twisted round the penis firmly to 
the root, where they are either tied in a knot or are 
attached to the pubes with plaster. 

A very convenient dressing for children, which 
has the advantage of being antiseptic, is to dust 
the part with iodoform, and use a strip of iodoform- 
wool to wrap around the glans penis. This can be 
thoroughly fixed with flexile collodion, which should 
also be painted around the glans to prevent the 
access of urine. The dressing may be left for a week 
or longer. 

The catgut sutures disappear without any trouble, 
but interrupted silk sutures are difl&cult to remove, 
and if employed, very fine silk should be used, and 
the sutures should be tied so tightly as to cut their 
way out in a day or two. The employment of wire 
sutures is to be deprecated, as the sharp ends irritate 
the tender and swollen tissues. In cases where the 
prepuce of a child is only contracted and not too 
long, a cure can be effected by rapidly dilating the 
orifice with a pair of common dressing or polypus 
forceps. The prepuce should then be drawn back 
and kept so with water dressing for a couple of days, 
when it may be allowed to resume its usual position. 

Tapphtg a hydrocele. — Before operating, even 
under orders, the liouse-surgeou should make sure of 
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lis diagnosis by examining the scrotum with a candle, 
io as to observe the translucency of the contained 
luid. In order to do this satisfactorily, the candle 
hould be held between the thigh, right or left, and 
lie hydrocele, so as to be away from the penis ; and 
he scrotum should be drawn tight with the fingers 
►f one hand, while the other is used to shade the 
ight. Or a stethoscope or any other tube may be 
jonveniently used to look through, when the red 
jlare will be at once perceived at the end of the tube, 
Jid the fallacy sometimes caused by the light show- 
ng through the fingers will be avoided. 

In tapping a hydrocele it is convenient to sit in 
ront of the standing patient, and, having grasped the 
crotum with the left hand, to ascertain with the 
ight that the testis is not accidentally in front of the 
luid. The trochar and cannula may then be plunged 
K)ldly in with an upward direction, a point in the 
kin being chosen as free from veins as may be. The 
luid being drawn off, a little collodion or a piece of 
blaster may be put over the puncture. In injecting 
k hydrocele, a syringe holding two drachms of the 
inctura or liquor iodi should be employed, and the 
crotum should be well manipulated after the injec- 
ion, so as to bring the fluid in contact with the 
vhole of the serous surface. 

Ing^'owing toe-nail. — This painful afiection is best 

reated by the removal of a narrow strip of the nail, 

lever the entire nail, with the scissors. Local or 

jeneral anaesthesia having been induced (the nitrous 

»xide gas being especially useful for this and other 

hort operations), the operator thrusts the narrow 

>lade of a pair of angular surgical scissors beneath 

he nail near the side affected. This is forced com- 

)letely up to the matrix and made to divide the nail, 

trhen the piece thus cut off is grasped with a pair of 

orsion- forceps as near the root as possible and twisted 

•ut. In long-standing cases of this affection, the nail 

1. "^ 
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has become so softened by the constant discharge that 
it is apt to break away and leave the root of the piece 
cut off in situ. The success of the operation depends, 
however, upon the evulsion of the entire depth of the 
nail, and an examination of the ragged edge of the 
piece removed will show how futile any less radical 
proceeding would be. In the rare cases of both sides 
of the nail growing in, a slip should be taken from 
each side, but the central portion should always be 
left intact. A little cotton-wool introduced by the 
side of the nail forms the best dressing at the time of 
the operation, and may be afterwards moistened with 
a stimulating lotion (sulphate of zinc or copper, two 
grains to the ounce of water). 

Stton. — If only a single or double thread is to be 
introduced, the common needle will answer every 
purpose ; but if a larger seton is required, the seton- 
lancet may be used, or an ordinary bistoury and probe. 
The skin having been pinched up with the finger and 
thumb, the bistoury is thrust through the fold, and 
the probe carrying the seton is passed by its side ; 
the bistoury having then been removed, the seton can 
be drawn through and detached from the probe, when 
the ends should be fastened together to prevent its 
slipping out unawares. 

When putting a seton into the temple (in eye 
affections) with an ordinary needle, the skin should 
be drawn up by the hairs scattered on it rather than 
by pinching, or the temporal artery may be trans- 
fixed. 

Issue. — When an issue is to be made by thQ potassa 
fusa, a piece of leather plaster should be laid over the 
part, a hole having been cut at the point where the 
issue is to be formed. A small piece of the potash is 
then to be placed upon the skin, and secured in its 
position by a piece of strapping over it ; and in a few 
hours, when it has done its work, the strapping is to 
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be removed, and the part carefully cleansed with 
vinegar and water, to prevent any portion of the 
caustic from passing beyond the intended boundary. 
If it is desired to maintain the discharge, a pea, or 
better, a large glass bead, may be fastened on to the 
ulcerated surface with plaster, and may in addition 
be smeared with savine ointment. 

Cvq^jmig. — This operation requires a good deal of 
nicety in its performance, and is by no means so easy 
as it would appear. If the ordinary glass cups are 
used, it will be necessary to exhaust the air by means 
of the flame of the spirit-torch, or, as preferred by 
some surgeons, by inserting pieces of paper or cotton- 
wool dipped in spirit, and then setting them on fire 
in the cup itself. Whichever method is employed, 
care must be taken not to heat the glass too much, 
or the patient's skin will be scorclied. When the 
cups are fitted with a little exhausting- syringe, the 
operation, though more tedious, is more easily per- 
formed. 

Whether the cupping is to be * dry ' or ^ wet,' the 
surface of the body should be sponged with warm 
water prior to the operation, and the cups be placed 
in a basin of boiling water before being used. The 
torch being then held beneath the cup, so that the 
flame enters it without touching the glass, the air 
becomes rarefied, and the cup should be immediately 
applied to the skin, and gently pressed on to it so 
that the surface may fit closely to its edges. 

W^hen the skin has risen well within the cup, it 
may be detached by introducing the nail beneath its 
edge, and the operation of dry cupping is completed. 
The scarificator used in wet cupping should be kept 
scrupulously clean, and its blades very sharp, and 
before commencing the operation they must be gradu- 
ated to suit the thickness of the patient's skin, which 
can be best ascertained by pinching up a small piece 
between the finger and thumb. Care must be taken 
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in the case of a fat patient not to set the blades too 
deeply, or they will cut through the skin and let the 
little pellets of fat protrude, effectually arresting the 
flow of blood. In using the scarificator, it must be 
pressed carefully against the skin, or it will slip and 
make very irregular incisions, and the freshly ex- 
hausted cup must be applied immediately over the 
cuts. Each time the cup is removed, with its con- 
tained blood, the surface should be wiped with a 
warm sponge, that all coagula may be removed from 
the incisions before it is replaced; and the cups 
should be plunged into hot water. A piece of dry 
lint, with a turn of bandage, will control all further 
bleeding when a sufficient quantity of blood has been 
abstracted. In cupping on the temple, after the cup 
is fixed, the lower edge should be a little elevated 
so as to take off pressure from the temporal artery 
l)eneath, or no blood will be obtained. 

Leeches. — In order that leeches should bite freely 
the skin to which they are to be applied should be 
thoroughly cleansed with warm soap and water, and 
then washed with milk. The leech, taken freshly out 
of water, should be held gently in a damp cloth 
against the skin until it adheres, or, if preferred, may 
be placed in a pill-box, which is to be pressed against 
the skin. When the required number of leeches are 
attached, they may be allowed to suck till they drop off, 
each leech being supposed to abstract three drachms 
of blood, but the quantity of blood taken may be 
largely increased by the subsequent application of a 
hot poultice. 

A convenient instrument for abstracting blood, in 
use in the eye wards, is Heurteloup's artificial leech. 
It consists of a fine circular knife projecting from a 
metal case, the length of blade being capable of altera- 
tion according to the thickness of the skin, and 
having an arrangement for rapidly rotating the blade. 
An incision is made by pressing the machine against 
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the skin and rotating the knife, an exhausting syringe 
is then applied, and a measured amount of hlood 
withdrawn. The little incision leaves no scar. 



Application of nitric acid, — This will be necessary 
occasionally to arrest the progress of sloughing in 
important tissues. In order to render the 
application effectual, the part must be tho- 
roughly dried ; and since the destruction of 
tissues is necessarily painful, it will be well in 
severe cases to administer chloroform prior 
to the operation. The nitric acid should be 
the strongest fuming acid, and may be most 
conveniently applied on a piece of firewood, 
cut to a suitable point, this being preferable 
to the glass rod or brush. The acid should 
be applied freely around the margin of the 
slough, and should involve a line of healthy 
tissue beyond the disease ; for unless this is 
done the sloughing action will very probably 
recur. 

A linseed poultice sprinkled with iodoform, 
or the charcoal poultice, when the surface is 
extensive, forms the best after-treatment. 
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SvhcutaneoiL8 injection. — This method of 
administering sedatives is often of the greatest 
utility. It consists in injecting from three to 
six drops of a sedative solution into the sub- 
cutaneous tissues by means of a small syringe 
fitted with a hollow needle. The syringe 
made with an ordinary piston is preferable to 
that fitted with a screw, and care must be 
taken that the needle is both pervious and 
sharp. A piece of silver wire should be kept 
in the needles when not in use. The syringe 
shown in fig. 57 has the needle made of a com- 
position which allows of its being heated in the flame 
of a spirit-lamp so as to ensure perfect asepticism, and 



Fig. 57. 
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the piston fits closely to the base of the needle. Tlie 
solution should be concentrated so that the required 
dose may be contained in not more than five or six 
drops ; and the addition of a few drops of glycerine 
obviates the troublesome effloresence around the 
stopper of the bottle. The solution for hypodermic 
injection of the British Pharmacopoeia contains one 
grain in ten minims, and the addition of gr. ^V ^^ sul- 
phate of atropine to each dose has a great effect in 
preventing the occurrence of sickness, which some- 
times follows a hj'podermic injection. The skin of 
the arm (or painful spot if preferred) being pinched 
up with the finger and thumb (fig. 58), the point of 




Fig. 58. 



the needle is to be thrust boldly into the subcutaneous 
tissue parallel to, and not across, the fold, which 
sliould be released again before the fluid is injected. 
The aperture made is so fine that the fluid cannot 
escape, and ordinarily it gives no further trouble. 

Vaccination. — This operation may be performed 
either by making punctures, or by abrading the skin 
with scratches. An ordinary lancet is the simplest 
instrument for the purpose, but a lancet with a small 
hollow in it, or Spratley's vaccinator, may be employed 
for the punctures, and the little pronged scrat<5hing 
instrument for scoring the skin, if preferred. The 
position usually chosen for vaccination is as near 
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the insertion of the deltoid as may be, on the left, or 
both, arms. The punctures (three or four in number) 
are best made from above, so that the lymph may 
gravitate into them, and should not draw more than 
a trace of blood ; they should not be made so close 
together as to cause the resulting vesicles to become 
confluent. 

The vacciniB lymph is best taken from the fully 
formed vesicle of a healthy child at the time, but may 
be preserved on ivory points, between glasses, or 
better, in glass tubes. If points are used, they should 
be moistened with the breath before being inserted 
into the punctures, in which they may be left some 
minutes. If glasses are used, the lymph must bo 
moistened before it is taken up with the lancet ; and 
if tubes are employed, the extremities are to be broken 
off and the lymph is to be gently blown on to the 
lancet. 

As capillary tubes are now very generally and 
successfully employed for the preservation of vaccine 
lymph, the following directions for using them are 
extracted from Dr. Husband's report to the Privy 
CouncH (1860) :— 

* The vesicles having been opened with a lancet in 
the usual way, the tube, held in a position more or 
less inclined to the horizontal, is charged by applying 
one end of it (the straight end, if they be not both 
straight) to the exuding lymph, which enters imme- 
diately by the force of capillary attraction. Allow as 
much to enter as will occupy from about one-seventh 
to one-half the length of the tube, according as its 
capacity is greater or less. As a general rule each 
tube should not be charged with more than will suffice 
for one vaccination. 

Next make the lymph gravitate towards the middle 
by holding the tube vertically and giving it a few 
slight shocks by striking the wrist on the arm or 
table ; then seal the end by which the lymph entered 
by applying it to the surface of the flame of a candle, 



154 VACCINATION 

or any similar flame. It melts over and is sealed 
immediately. 

* Proceed with the other end in the same way, but 
first plunge it suddenly, say, half an inch into the 
flame, and as quickly withdraw it till it touches the 
surface, and hold it there till it melts over.' 

The following are the published directions for 
using the calf -vaccine : — 

Scratch the arm in three to five places, from three- 
quarters of an inch to an inch apart, about the inser- 
tion of the deltoid muscle of the left arm. The number 
of places must depend upon the extent of each scari- 
fication. The total aggregate area of the resulting 
cicatrices in a first-class vaccination — Le. one that is 
considered to confer the full amount of protection — 
should be at least half a square inch. 

The scratches should only just draw blood ; but if 
the bleeding be considerable, allow the blood to dry 
on, then wash it cleanly off, and wipe the scratches 
dry. 

If tubes he used, blow the lymph either upon a 
glass, the scratch, or the head of a pin-point, and 
rub the vaccine lymph well and briskly into the 
scratches with the eye of the needle or the head of 
the pin-point. 

If points he used, touch the charged ends of each 
point with a little clean tepid water (under 100® F.), 
and leave the lymph to soften for two or three minutes ; 
then rub the charge into the scratches until no vaccine 
matter is left upon the point. If the scratches still 
bleed after the rubbing, gatiier the blood over them 
and let it dry there. 

If pomade he used, stir it well in the vial ; then 
take a small quantity out, spread it over the scratch, 
and rub well in. A pin-point is very convenient. 
Any unused pomade may be preserved for future use 
by keeping the vial well corked and in a cool place. 
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CHAPTER VI 

OPEBATING-THEATRE — TREATMENT AFTER OPERATIONS — 
ANTISEPTIC SYSTEM — ANAESTHETICS 

OpercUing -theatre, — The position which the house- 
surgeon occupies in the operating-theatre varies very 
considerably in different hospitals. In some the col- 
leagues of the operating-surgeon alone assist, and 
the house-surgeon's duty is confined to handing in- 
struments and sponges ; in others, the house-surgeon 
administers choloroform; while in a comparatively 
small number the operating- surgeon depends upon his 
house-surgeon and dressers for all ordinary assistance, 
and only asks the aid of one of his colleagues in cases 
of difficulty. 

Believing the latter practice to be the best for all 
parties, including the patient, the author will confine 
these remarks to that arrangement. 

A patient about to take anaesthetics should have 
the bowels well cleared out on the day before the opera- 
tion, unless his health be so precarious as to forbid 
the administration of opening medicine. This applies 
particularly to robust patients &,d rait ted for some 
trifling surgical proceeding, who are apt to suffer more 
from chloroform-sickness than those who have been 
already dieted in the hospital. 

The house-surgeon should see that the patient 
does not take any solid food for at least four hours 
before the hour of operation, although in the case of 
feeble patients the administration of stimulants may 
be advisable within a much shorter time ; and in tlie 
case of serious operations it is well to inject two 
ounces of brandy with four ounces of hot water into 
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the rectum lialf an hour before the operation. The 
theatre and passages should be thoroughly warmed, 
and the patient carefully wrapped up while being con- 
veyed to the theatre, lest cold should be taken at this 
critical moment. 

All the instruments which can by any possibility 
be required in the operation should be laid out on a 
suitable table or tray, and be covered with a cloth, and 
a shallow earthenware tray filled with a 2^-per-cent. 
solution of carbolic acid may be conveniently used 
for their disinfection at the time of the operation ; 
needles, ready threaded, should be stuck into some 
convenient cushion, so that they may not get en- 
tangled ; and strips of plaster, bandages and dressings 
should be prepared, suitable for the expected opera- 
tion. Hot and cold water are matters of course in 
an operating-theatre ; but the house-surgeon should 
take care to have the means for heating a cautery, 
if Paquelin's thermo-caut^re (p. 136) is not at hand, 
whenever that instrument may possibly be required. 
It is well, also, to have a little wine or brandy and 
some smelling-salts within reach, in case of sudden 
emergency, as well as an electro-magnetic machine, 
which takes up very little room. 

The operating-table should have a folded blanket 
upon it, and a pillow or two. A piece of mackintosh 
cloth should be placed over the part of the table at 
which the hiomorrhage will occur, and a tray of saw- 
dust should be placed below to prevent drippings 
upon the floor. Towels wrung out 6f hot carbolic 
solution (1-20) should be arranged so as to protect the 
neighbouring parts, and the actual seat of operation 
should be enveloped in similar towels after thorough 
cleansing. Everything should be perfectly ready 
before the patient is brought in, so that the inhalation 
of the anaesthetic may be begun at once, if it has not 
already been administered in an adjoining room. A 
dresser should stand on each side of the patient while 
the ansesthetic is administered, to restrain his some- 
timcs violent contortions. 
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The best position for the house-surgeon is, as a rule, 
opposite the operating -surgeon. One dresser should 
ake charge of the instruments, and should be in- 
tructed as to the order in which they will be wanted ; 
.nd others will be required to hold the patient, to 
ponge, &c. 

The sponges should be tine and soft, and scrupu- 
ously clean, being kept in 5-per cent, carbolic lotion in 
he intervals of use. After the operation they should 
»e soaked for a day or two in a solution of borax soap- 
powder, and be thoroughly washed before being re- 
placed in the carbolic lotion. Another plan for cleans- 
ng sponges is suggested by Mr. W. J. Henson. The 
lirty sponges are placed in a large mortar or earthen- 
irare bath, with just sufficient commercial hydrochloric 
.cid (strong) to cover them, and are squeezed well out 
Tith a pestle several times ; then transferred to a 
>ath of running water under a tap, and all the acid 
be. well washed out. When this is properly done the 
ponges are quite sweet and clean, and retain all their 
lasticity and absorbent properties. Sponges should 
Lot be boiled. At the operation the sponges should 
)e kept moist with some antiseptic solution, but 
horoughly squeezed out, so that they may be ready 
» absorb the blood directly they are placed upon a 
vound. Nothing can be more annoying to the opera- 
jOT' than to have the wound filled with water by a 
careless assistant. 

Esinarclts method of obviating haemorrhage has of 
late come into general use, and may be advantageously 
employed in u)ost operations on the limbs. It consists 
in blanching the limb to be operated on by carefully 
bandaging it from below upwards with a strong elastic 
webbing. This should be carried up from the toes or 
fingers without any * turns,' and should be made to 
cover the limb completely for some distance above the 
seat of operation. The elastic cord is next made to 
encircle the limb two or three times close abov^ tA\^ 
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bandage, which is then unwound, leaving the surface 
of the limb pale and the blood-vessels empty. 

It is unnecessary to pull the encircling cord very 
tight, and there is a danger of damaging the large 
nerves of the arm if this is done ; in the case of 
children a few turns of the elastic bandage are better 
in all positions. In the case of collections of pus in a 
limb or joint, it will be unadvisable to apply the elastic 
bandage very firmly, for fear of bursting the wall of 
the abscess and forcing the matter among the tissues ; 
and the same caution applies to cases of morbid 
growth of various kinds. 

Esmarch's bloodless method dispenses with the 
necessity for an ordinary tourniquet in cases of ampu- 
tation, but one should always l)e at hand for fear of 
any accidental failure of the elastic cord, or where a 
reliable assistant to compress the main artery is not 
available. 

The patient being under the influence of ether or 
chloroform, the part to be operated on is to be exposed 
and thoroughly purified with a 5 -per -cent, solution 
of carbolic acid, while the rest of the body and the 
clothes of the patient should be carefully protected 
with waterproof material covered with towels wrung 
out of warm carbolic solution. The house-surgeon 
will be ready to sponge, hold back flaps, &c., as directed, 
and finally, to tie the ligatures upon the vessels as*the 
surgeon takes them up. (See p. 40.) 

It is well worth the house-surgeon's while to prac- 
tise tying ligatures privately, that he may commit no 
blunder in public. Since' every drop of blood is of 
importance, the house-surgeon and other assistants 
should be on the alert to arrest at once the stream of 
blood from a divided vessel by placing a Wells' forceps 
upon it, care being of course taken not to obstruct 
the progress of the operation by such measures. In 
the case of operations for hare- lip, cancer of the lower 
lip, Arc, the haemorrhage will be more readily con- 
trolled by compressing the whole thickness of the lip 
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between the finger and thumb than by any other 
method. It is always to be borne in mind that the 
convenience of the students and others in the theatre 
should be consulted as far as possible, and the assist- 
ants should therefore be careful not to stand in the 
way, and to obscure the view as little as possible with 
their hands and sponges. 

The assistant to whom the office of holding a limb 
about to be removed by amputation is delegated, must 
be especially careful to have a firm grasp of it by 
means of a towel or bandage wrapped around the 
part ; and should then draw the limb horizontally 
away from the body, and never either up or down, 
while the saw is being applied, since, if he neglect 
this rule, either the saw will become 
locked or the bone will be splintered. ml''/' 

The operation being concluded, the 
house-surgeon should carefully sponge 
away all traces of blood &c. from the pa- 
tient's body, and as far as possible from 
the clothes if they are besmeared, and 
should then see that the patient is care- 
fully removed to bed. 

The readiest way to remove a patient 
is to place on the table beneath him a 
canvas stretcher, into the sides of which 
poles can be slipped, with iron cross-bars 
to keep them apart. The bearers should 
not keep step in carrying a patient, for if 
they do he will be swung to and fro at 
each step. This rule applies also to the 
conveyance of wounded or injured persons 
to a hospital or on the field of battle, 
when, if there are four bearers, the front 
and rear men of opposite sides only should 
keep step. A stretcher should never be yic. 50. 
raised to the shoulders of the bearers, 
unless the patient is efiectually secured by straps 
and the bearers are all of one height. In carrying 
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a patient who has lost much blood upsfcaii's it is well 
to make the head dependent. 

Daylight is of course best for every operation, but 
for night work the operating-theatre should be fitted 
with gas-lamps having good reflectors. Even with 
these a bulFs-eye lantern or candles with reflectors 
are extremely useful for delicate operations ; and, 
failing them, recourse may be had to Esmarch's in- 
genious contrivance of a spoon attached to a candle by 
means of a bandage, as shown in fig. 59. 

Patient^ s bed. — While the patifent is in the operat- 
ing-theatre, his bed should be prepared for his recep- 
tion according to the nature of the case, and in cold 
weather should always be warmed with a hot bottle, 
which can afterwards be moved to the patient's feet 
In any case of severe operation, when the patient will 
be confined to bed for some time, a * draw- sheet,' i.e. 
a sheet folded so as to be about a yard wide, should 
be laid over the ordinary sheet, and across the bed 
where the pelvis will lie ; one end of this being 
tucked in, and the other rolled up on the opposite 
side of the bed, a fresh portion of it can be drawn 
underneath the patient when required, with very 
little trouble. When the operation involves the 
urinary organs (kc. it is well to put a mackintosh 
cloth beneath the draw- sheet ; and a large sponge 
should be placed to soak up the urine in cases of peri- 
neal lithotomy &c. In order to keep the patient dry 
after supra-pubic cystotomy, it will be found con- 
venient to cut a suitable hole in the middle of a sheet 
of oil-silk or thin waterproof, and then to fix it to 
the abdominal wall by good adhesive plaster applied 
round the opening, as in the sheet commonly used in 
abdominal sections. Pads of absorbent moss being 
laid over the opening, the sheet of oil -silk is folded 
up over them so that no leakage may occur. The 
pads will of course require to be changed every 
few hours. In all affections of the genital and uri- 
nary orgtinSy undue exposure oi t\\e -^ti^wt's body 
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should be guarded against, lest the tendency 
rs should be aggravated by draught. This is 
arranged by folding two blankets and placing 
icross the trunk and thighs of the patient re- 
rely, the genitals being left exposed so soon as 
Bet and coverlet are withdrawn. A draw-sheet, 
some cases a mackintosh cloth, should be placed 
the part on which the operation has been per- 
i, and care should be taken to support stumps 
suitable pillows, which should be covered with 
waterproof material. The weight of the bed- 
3 should be kept off the wounded part by a suit- 
cradle,' a very good substitute for which can 
emergency be improvised out of an old hat- 
plit open and stretched over a patient. Care 
be taken, however, that the rest of the patient's 
is not chilled by the action of the cradle, which 
3 obviated by the use of flannel or a hot bottle. 

"eatment after operations. — Although the operat- 
irgeon may give some general directions with 
i to the after-treatment of operation cases, the 
vision of them will fall principally upon the 
-surgeon. The patient, particularly if not quite 
ered from the effects of the anaesthetic, should 
e raised too much into a sitting posture when 
i in bed ; and this rule must be observed for 
hours in cases where much blood has been lost. 
Less is unfortunately a very common sequel of 
ihetics, and may produce alarming exhaustion if 
becked at an early date. Ice, brandy and soda- 
•, and small doses of effervescing medicine are 
est remedies ; and if these do not succeed, five 
ns of dilute hydrocyanic acid in effervescence, or 
p of creasote in a pill, will often do good, together 
counter-irritation to the region of the stomach. 
)stinate vomiting, drop doses of ipecacuanha wine 
tted every half-hour will often prove satisfactory 
I other remedies have failed. 
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Stimulants may be needed from the first in very 
bad cases, but it is a great mistake to worry the 
stomach unnecessarily with them, and so perhaps in- 
duce sickness. They should be given in small doses 
frequently rather than in larger quantities at longer 
intervals ; thus one or two drachms of brandy every 
hour give better results than half an ounce every two 
hours. The pulse will be the great guide in the treat- 
ment, and should that begin to lose power, stimulants 
must be had recourse to without delay, and at the 
same time care should be taken that the proper heat 
of the body is maintained. 

Opium in some form will probably be required after 
an operation ; and here again better resiQts will be 
obtained, especially with children, by giving one or 
more drops of laudanum every ten minutes until the 
pain is lulled, than by one large dose which may induce 
vomiting. The subcutaneous method of administering 
morphia is an extremely convenient mode of giving 
relief, but the patient must not be allowed to get into 
the habit of taking that drug unless the peculiar 
nature of the case requires its administration. Night 
draughts, to be of service, should be administered not 
later than 8 p.m., but their general use should be 
discountenanced. A patient who has already taken 
opium, but cannot get to rest for the pain of an 
operation etc., may sometimes be lulled at once by a 
few whitFs of chloroform, and may sleep for hours ; 
but the administration of this drug must never be 
entrusted to a nurse. The chloral hydrate may be 
advantageously substituted for opium and its pre- 
parations in many cases of simple sleeplessness. 

The amount of appetite after severe operations 
varies very considerably with different patients, some 
being able to resume their ordinary diet with relish 
on the day after operation, while others require milk 
diet, beef-tea, &c., for days together. It is of course 
impossible to coerce the appetite of a delicate patient ; 
but the sooner he can b^ induced to resume meat and 
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other nourishing food and dispense with ^ slops/ the 
better. 

Delirium tremeiis, — ^A patient whose nervous sys- 
tem has been shaken by drink is apt to be sleepless 
and irritable, and, after an accident or operation, may 
pass into the condition known as delirium tretnens. 
Sleeplessness, with a tendency to see spectres about 
the bed, to pick the bedclothes or throw them off, to 
pull off the bandages or splints, and to get out of bed, 
are the common symptoms, combined with a tremu- 
lousness of the hands, from which the disease gets its 
name. Care must be taken to restrain such a patient 
from doing himself injury, by thoroughly fastening all 
bandages, and by securing him in bed with a sheet 
folded across him. An attendant sitting by the bed 
for a few hours will then be able to restrain him suf- 
ficiently ; but in violent cases it may be necessary to 
secure the arms with a * strait-jacket.' 

The obvious treatment is to induce sleep, and this 
can be done more safely with hydrate of chloral than 
with opium. Twenty grains of chloral with twice the 
quantity of bromide of potassium should be given at 
once, and half the quantity may be repeated every 
four or six hours, until an effect is produced. Nourish- 
ment in a liquid form should be taken frequently, but 
no stimulants should be given during the attack with- 
out the sanction of the surgeon. 

Antiseptic system, — Many attempts have of late 
years been made to modify the suppuration of wounds 
by the application of various chemical agents imme- 
diately after an operation. The old-fashioned friar's 
balsam (Tinct. Benzoini Co.) was one of the earliest 
used applications of the kind, and is, no doubt, of 
service in contused and lacerated wounds. In cases 
of compound fracture it may be poured into the 
wound, and, soaked into a piece of lint, will form a 
dry scab over it. A solution of chloride of zinc, from 
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twenty to forty grains to the ounce la strength, m 
theaGiduroaulphurosum {B.P.), either pure or diluted, 
r tinctura iodi diluted to the colour of pale aheny, 
5 certainly very efhoient, provided due exit for dis- 
charges or drainage he maintained. 

This necessity for the discharge of the serum which 
8 poured out within a few hours of au operation waa 
much insisted upon by Professor Syme, and forms one 
of the most \'3!uab]e parts of Sir Joseph Lister's anti- 
septic system, since pent-up fluid is liable to rapid 
decomposition, and is apt not only to become puru- 
lent, but to be the cause of great coDstitutional dis- 
turbance in the patient. Drainage may be provided 
by leaving a dependent opening, or by the insertion 
of a. drainage-tube or a slip of gutta-percha tissue; 
and the drainage should be into some absorbent and 
aseptic material. 

Sir Joseph Lister, who was a strong upholder of 
le view that organisms floating in tlie air are the 
luses of suppuration, introduced a system of dressing 
wounds under a spray of carbolic acid, which he, in 
common with most surgeons, has now abandoned. In 
a lecture given January 18, 1893, Sir Joseph iJster 
said:— 

'We may dispense entirely with irrigation, whether 
in the form of tlie spray, which was a kind of irriga- 
tion, or in any other ; in fact, our operations may be 
performed with just the same simplicity as in foruier 
years, "What we have te attend to is to prevent the 
entrance into our wounds, during operations, of the 
grosser forms of septic mischief, such, for instance, as 
exist in impure sponges, on dirty instruments, or in 
iny unclean material upon our hands or on the skin 
of the patient. Then, again, tlie entourai/e of the seat 
of the opei-ation must be considered. To speak firel 
of this last point, we cover the region round aboD' 
the field of operation with towels soaked in a trust- 
worthy antiseptic solution, and then we are quite san 
that if we touch any neighbouring object there can be 
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) chance of our contaminating the wound as the 
suit of this contact. 

*As to the best means of purifying the sponges 
5. it appears that there is, after all, nothing better 
lan the agent which I happened to employ first — 
trbolic acid. There was a time when, in consequence 
: Koch's publications on the subject of corrosive 
iblimate, it to a large extent displaced carbolic acid 
I the practice of surgeons. It turns out, however, 
lat Koch, able as he is, was misled on a certain 
>int which led him greatly to exaggerate the germi- 
dal power of corrosive sublimate, and that in truth 
is for surgical purposes very inferior to a solution 
: carbolic acid in water. I have long been convinced 
f experience that we need not fear tubercle bacilli 
I our sponges if we keep them for a considerable 
me in l-in-20 carbolic lotion. 

* The way in which our sponges are treated is 
lis : they are washed well with soap and water, and 
:ter wards with soda ; then thoroughly washed again 
ith water, and finally, after drying, put to steep in 
in- 20 carbolic solution till they are again required 
•r use. For my own part, I purify my sponges for 
•ivato operations in a somewhat rough and ready 
ay. I put the sponges after an operation into a tank 
: water, and let them putrefy there. The fibrin, 
hich clings among the pores of the sponges, becomes 
[][aefied by putrefaction. They can then be washed 
loroughly clean of their fibrin, and the washing is 
>ntinued until they no longer give a red colour to 
ater. They are then put into l-in-20 carbolic solu- 
on and kept there. In my Edinburgh practice I 
;ed to proceed in a bolder way. Taking the sponges 
it of the putrid tank, I washed them in water, and 
►metimes, if I was in a hurry, even before the water 
hich came from them was completely freed from red 
•lour, I dipped them into the l-in-20 carbolic solu- 
3n, and took them at once to my operations. I have 
jfore now applied a sponge so treated immediately 
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to a 'veound for the purpose of exercising elastic pres- 
sure and absorbing blood and serum from it, and then 
put on my external antiseptic dressing over it without 
any bad result. These facts taken together will, I 
think, be enough to convince you that it is not neces- 
sary, as is sometimes done, to discard these most 
valuable articles and substitute for them sterilised 
cotton-wool or tissue of one kind or another, incom- 
parably inferior to sponges for the purpose of absorb- 
ing blood. 

* This same l-in-20 carbolic solution is what we use 
for purifying our instruments, our hands, and the skin 
of the patient. For the instruments, it is very much 
more convenient to be able to purify them by a solu- 
tion like this than to boil them, as is sometimes the 
fashion at present. It is all very well in a large 
hospital, where you have conveniences for the purpose 
of heating to any temperature you please the instru- 
ment or whatever it is you wish to sterilise, but for 
private practice it is a most inconvenient thing to 
have to boil your instruments ; and even when you 
have boiled them and brought them sterilised to your 
operation, it often happens that an instrument falls 
upon the floor or comes in contact with some source 
of contamination. You cannot boil it again before 
going on with the operation, but the bath of carbolic 
lotion at once puts it right. 

* As to the length of time for which the instru- 
ments should be kept in the solution, a good deal 
depends upon the care with which you wash your 
instruments before putting them away. Any which 
have teeth, such as forceps, require special attention, 
rhey should always be brushed with a nail-brush 
before they are dried, so that there may be no crusts 
of dried blood upon them, which the carbolic lotion 
might require a considerable time to penetrate. If 
this has been done, a very short period is sufficient 
for sterilising. In private practice I put the instru- 
ments into l-in-20 carbolic lotion just before the 
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patient is brought into the room. They continue to 
be kept in it during the administration of the anaes- 
thetic and during our other preparations, and this is 
quite adequate for the purpose. It is of great im- 
portance that we should not make things unnecessarily 
complicated. 

'So also with the purifying of the skin of the 
patient. It is not needful to apply an antiseptic 
lotion for hours together, as is sometimes done ; a few 
minutes' action of the l-in-20 carbolic solution is 
really sufficient. For purifying the eyelids before 
ophthalr^c operations the carbolic lotion would cause 
serious irritation. In this special case a weak solu- 
tion of corrosive sublimate, applied in compresses, is 
probably the best. It must, however, be continued 
for a lengthened period. 

* While carbolic acid is more trustworthy as a 
germicide for surgical purposes than corrosive sub- 
limate, it is in other respects also greatly to be pre- 
ferred. Carbolic acid has a powerful affinity for the 
epidermis, penetrating deeply into its substance ; and 
it mingles with fatty materials in any proportion. 
Corrosive sublimate solution, on the other hand, can- 
not penetrate in the slightest degree into anything 
greasy; and therefore, as the skin is greasy, those 
who use corrosive sublimate require elaborate pre- 
cautions in the way of cleansing the skin — treating 
it with oil of turpentine or ether, not to mention soap 
and water, to remove the grease which they feel it 
essential to get rid of for the efficient action of the 
corrosive sublimate. Now all this is unnecessary caro 
if you use carbolic lotion. I can testify to this from 
very ample experience. For my part I do not even 
use soap and water. I trust to the carbolic acid, which, 
by its penetrating power and great affinity for organic 
substances, purifies the integument in a way that 
inorganic salts, like corrosive sublimate, cannot. 

* Our sponges during the operation are washed with 
l-in-40 carbolic lotion. You will see how important 
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it must be to have your nurses and assistants carefoL 
In truth, it needs no small pains to teach them to 
take the care, simple as it is, yet all-important, that 
is requisite for avoiding the contamination of a wound 
with gross septic material. Finally, because we can- 
not be always quite certain of our assistants being 
as careful as we wish, before we close the wound ve 
wash it with l-in-40 carboHc lotion. This irritates veiy 
much less than the spray, which applied a stronger 
solution during the whole operation ; and in propor- 
tion to the diminished irritation there is less serous 
effusion, and therefore less necessity for drainaga 

^Antiseptic dressings, — An external antiseptic 
dressing, to be ideally perfect, should have four 
essential qualities. It should contain some tho- 
roughly trustworthy antiseptic ingredient ; it should 
have that substance so stored up that it cannot be 
dissipated to a dangerous degree before the dressing 
is changed ; it should be entirely unirritating ; and 
it should be capable of freely absorbing any blood 
and serum that may ooze from the wound. 

' The carbolic gauze which we formerly used did, 
indeed^ contain a very efficient antiseptic ;/but this, 
being volatile, was perpetually flying off in spite of 
our endeavours to fix it, and it was a matter of un- 
certainty ill how many days it might have so ht 
disappeared from the dressing as to leave it untrust- 
worthy. Carbolic acid had also this disadvantage as an 
element of an external dressing - that, acting, as we 
have seen, with peculiar energy on the epidemiis, it 
interfered seriously with cicatrisation, and we were 
obliged to interpose what we termed a "protective" 
to shield the healing wound from its action. And 
this gauze, containing resin for the purpose of fixing 
the carbolic acid, was not a very good absorber of blood 
and serum. Carbolic gauze, then, was not an ideally 
perfect dressing. 

* Corrosive sublimate had the advantage over car- 
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bolic acid of not being volatile. But it was readily 
washed out of gauze or wool charged with ifc, and 
under some circumstances it proved very irritating. 
The discharge, passing from one part of the dressing 
to another, took up more and more of the bichloride 
in its passage, and sometimes became so strong a 
solution of the salt as to cause vesication. I endea- 
voured to remedy these defects by combining the 
bichloride with the albumen of the serum of horse's 
blood. But though the sero-sublimate gauze answered 
its purpose, in so far that it contained the bichlo- 
ride better stored up and in a less irritating form, 
it had inconveniences, especially as regards its pre- 
paration, which induced me to abandon it. 

* The agent which we have found the most satis- 
&ctorj as the antiseptic ingredient of the dressing is 
the double cyanide of mercury and zinc. Cyanide of 
mercury, while it has powerful antiseptic properties, 
is very soluble and highly irritating ; but the com- 
bination of cyanide of zinc with it has the same sort 
of e£fect, but in a much higher degree, as the albumen 
of the sero-sublimate gauze had upon the bichloride. 
The combination with zinc keeps the cyanide of 
mercury from being dissolved away, and also prevents 
it from irritating. It is, so to speak, chained down 
by the cyanide of zinc with which it is combined. 
The double salt is very little soluble in blood serum, 
requiring between two and three thousand parts to 
dinolve it ; and thus a small quantity of it will last a 
long time in spite of a free ilow of discharge through 
it It thus fulfils the condition of the persistent 
storage. It is at the same time practically unirritat 
ing; wounds heal under its immediate contact with- 
out the necessity for a protective layer interposed. 
Then, as to the essential question of its antiseptic 
virtues. Small as is the quantity which serum dis- 
solves, it proves amply sufficient to prevent bacteric 
development. 

*But here I must remind you of the essential 
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difference, which must always be kept in view in 
considering antiseptic agents, between germicidal and 
inhibitory power — that is to say, between the capa- 
bility of destroying the life of microbes, and that of 
preventing their growth while the agent remains in 
contact with them. These two properties are by no 
means similarly proportioned to each other in all 
antiseptics. Thus, cyanide of mercury is far superior 
to the bichloride in inhibitory power, but very in- 
ferior to it as a germicide. And the double cyanide 
of mercury and zinc, while admirable as an inhibitor, 
is very feeble as a germicide ; so that we can have 
no security that materials charged with it may not 
contain living organisms. Hence, if gauze charged 
with the double cyanide were applied dry to a wound, 
the time might come when, if the discharge were free, 
the salt, in spite of its slight solubility, might be all 
washed out of the deepest parts of the dressing ; and 
as soon as this should be the case, living microbes 
contained in it would be free to develop towards 
the wound. In order to guard against this risk, we 
treat the gauze before using it with a reliable germi- 
cide. That which we now use for the purpose is the 
1 -in-20 solution of carbolic acid, which, besides being 
thoroughly effective, has the further advantage that 
it soon flies off from the dressing, and leaves nothing 
in contact with the wound but the unirritating double 
cyanide and cotton fabric. 

' It is qiiite unnecessary to have the gauze wet with 
the l-in-20 carbolic lotion ; mere dampness is sufficient. 
It may be conveniently moistened as follows : — The 
i^auze is commonly sold in pieces of three or six yards, 
folded lengthwise in eight layers. These are unrolled, 
and half the number to be moistened are sprinkled 
roughly with the lotion. The wet and dry pieces are 
then superposed alternately, and the whole rolled 
firmly together ; and in a few minutes the entire 
mass will be uniformly damp. This may be done by 
a nurse, who then folds the gauze up in a piece of 
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lackintosh cloth to prevent evaporation ; and if the 
recaution is taken of turning over the edge of the 
iconet so as to prevent the cotton from coming in 
ontact with the gauze, and abstracting moisture by 
ipillary attraction, it will remain damp for weeks 
^gather. Used in this way the double cyanide gauze 
lay be absolutely trusted for excluding mischievous 
licrobes ; and we have seen that it contains the 
ntiseptic element excellently stored up, and that it 
oes not irritate ; and when I add that it is all that 
an be desired in absorbing power, you will see that 
) approaches very closely to our ideal. And having 
ow employed it constantly for over four years, both 
1 hospital and in private practice, with thoroughly 
atisfactory results, I feel entire confidence in recom- 
lending it. 

* For charging gauze the mauve-coloured powder, 
he dyed cyanide, is diffused with pestle and mortar 
a a 1 -in-20 solution of carbolic acid in the proportion 
f about 30 grs. to a pint ; and the gauze, which must 
•e of thoroughly absorbent quality, is drawn, in a 
hickness of about eight layers, through the liquid, 
^hich is conveniently placed in a trough having a bar 
tear its lower part, beneath which the gauze is made 
o pass, care being taken that the liquid is kept per- 
•etually stirred to prevent precipitation of the salt. 
!'he gauze is then hung up to dry at the temperature of 
he air. The carbolic lotion is used in preference to 
7ater, both because the powder is very much more 
asily diffused in it, and because it is desirable that 
,ny dirty material which the gauze may happen to 
ontain may be sterilised. A very cheap kind of 
arbolic acid will answer, and the solution that drains 
rom the gauze when it is hung up may be used again 
or the same purpose. It thus scarcely adds to the 
xpense of the preparation. 

* Gauze may also be easily charged at a few minutes' 
lotice for emergency in private practice. I have here 
, six-yard piece of unprepared absorbent gauze folded 
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lengthwise in eight layers. I soak this thoroughly 
with l-iii-:20 carbolic lotion, and dust some of tlw 
powder roughly over one surface with a pepper- 
box. I then roll it together, and koeading it for a 
minute or two with the iingers, readily produce it 
sufficiently uniform diffusion of the salt throughout 
the mass, as indicated by the colour. If this wero' 
done by a nurse before the commencement of wi' 
operation, and the wot ganzo were wrapped in a, folded 
sheet to absorb redundant moisture, it would be 
ready for use when required. A six -yard piece would 
be an ample dressing for many cases. Now I see by 
the amount that has gone from the pepper-box thst; 
not more than one-liftb of an ounce has been uaedf 
and as Messrs. Morson supply the dyed cyanidi 
2Qs. per lb,, this implies a cost of only Sd., so that llf, 
cannot be regarded as expensive. If you have 
absorbent gauze at your disposal, linen rags, whicbt 
are excellent in absorbing quality, may be quite weU 
charged in a similar manner. An old towel, whioh 
has been so prepared, if folded a few times would 
make a perfectly satisfactory dresaiug. Bandages 
which it is desirable to render efficiently antieeptio, 
such as one that is to be applied next the skin for ke^ 
ing down the soft parts in a stump aft«r amputatioQ 
of the thigh, may be charged on the same principle. 

' When a free discharge is anticipated we apply 
piece of thin, mackintosh, sponged with carbolic lotiont 
over the exterior of the dressing, to prevent the blood 
and serum from passing directly through it. Tbift* 
arrangement no doubt interferes somewhrtt with the' 
inspissatiou of the discharges by evaporation, but 
that is a matter of indifference when the dressings arS 
efficiently antiseptic. 

' There ia another use to which the dyed cyanide 
powder may be often advantageously put— namely, 
treating it with enough of the l-in-20 carbolic lotion 
to mttke a sort of soft mud or cream which may be 
applied with a, camel's-hair brush to parts where tbera 
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is very little space between the wound and some 
source of septic contamination. I have by this means 
been repeatedly able to avoid suppuration in the 
vicinity of the anus, as I otherwise might have failed 
to do. The store of the antiseptic salt upon the skin 
prevents the microbes from working their way into 
the wound under the narrow strip of dressing alone 
available. There are also situations, such as the 
pubes, where the cyanide cream applied to the hairs 
converts them, with great advantage, into a part of the 
antiseptic dressing. 

* In changing the dressings, we make it an invari- 
able rule to cover the wound with something reliably 
antiseptic before we wash surrounding impure parts, 
so as to avoid the chance of defiling the wound with 
them. For these washings we use the l-in-40 carbolic 
lotion. As to the times for changing the dressings, 
it is no doubt true that that which is applied imme- 
diately after the operation might in most cases be 
left untouched for several days. Nevertheless, when 
discharge is free, I prefer, as a rule, to remove the 
first dressing when the first twenty-four hours have 
passed. We thus get rid of the serum and corpuscles, 
which, while they constitute the largest amount of 
discharge which occurs in the case, test, as we have 
seen, our antiseptic dressings the most severely. The 
discharge being still moist near the wound at this 
period, the gauze is lifted from it without disturbing 
it in the slightest degree ; and I never knew a patient 
fail to express himself as feeling more comfortable 
when the first dressing had been changed. There 
are, however, special cases, like a stump after ampu- 
tation of the thigh, where an exception may be made 
on account of the disturbance of the wound that the 
changing of the dressing would involve.' 

Drainage-tubes of perforated india-rubber of vari- 
ous calibres should be thoroughly soaked in carbolic 
lotion for at least forty -eight hours before being used, 
and should have a thread or a safety-pin attached to 
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one end to prevent disappearance within the edges of 
a wound. For the purpose of introducing a drainage- 
tube into a sinus, a slender pair of dressing-forceps 
may be conveniently employed. 

In the case of compound fractures, a strong watery 
solution of carbolic acid (one part of the crystals to 
twenty of water), or, in the case of recent injuries, a 
solution of half that strength, is to be gently injected 
into the wound, and thoroughly squeezed into its re- 
cesses. This may be repeated more than once in the 
case of complicated wounds {e,g, fractures into joints). 

The following is given by Sir J. Lister as an ex- 
ample of a compound dressing — viz. that used after 
removing the mamma. It consists of two pieces of 
folded gauze and mackintosh, a posterior and an an- 
terior one. The posterior portion is about half a yard 
square, and reaches vertically from above the acromion 
to a little below the elbow, and transversely from the 
spine to the arm, which it envelopes as it lies beside 
the chest, thus forming a complete antiseptic basis for 
the region of the shoulder, and effectually guarding 
asrainst what would otherwise be most difficult to 
avoid, the extension of putrefaction from the bedding 
through the axilla into the outer angle of the wound. 
The anterior dressing, tliough not so broad as the 
posterior one, is of about equal length, so that when 
applied to the chest it may reach from some inches 
beyond the anterior angle of the wound to the pos- 
terior dressing, which it joins below the back of the 
axilla ; and here it is that it is needful to have the 
mackintosh well covered in among the folds of the 
gauze. The infra-axillary region being the part where 
the chief discharge occurs, it is of the utmost impor- 
tance that the outer part of the anterior dressing be 
maintained well in apposition with the skin, and this 
is insured by stuffing a substantial mass of gauze, 
irregularly packed together, between the patient's side 
covered by the dressing and the lower part of the arm. 
This additional mass of gauze has the further advan- 
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tages that it serves as a supplementaiy antiseptic 
material to absorb the discharge, and that it prevents 
the arm from being closely pressed to the side — a 
position which, besides being irksome to the patient, 
would entail the serious evil of interference with free 
drainage from the outer angle of the wound. In 
order to prevent the occurrence of a bed-sore over the 
internal condyle, a wisp of gauze, twisted and rolled 
together in the form of a ring, is placed beneath the 
elbow so as to receive the bony prominence in its 
hollow. The whole dressing is secured in position by 
suitable turns of a gauze bandage, which is extremely 
convenient on account of its lightness, and also from 
the circumstance that the slight adhesiveness of the 
material with which it is charged checks the tendency 
of one turn to slip upon another ; so that it is more 
secure than a common cotton roller, besides the ad- 
vantage that it increases the antiseptic efficacy of the 
dressing. But, on account of its loose texture, it can- 
not be properly fixed by ordinary pins, which would 
be liable to shift their position in it. Those called 
safety-pins, made on the principle of a brooch, should 
therefore always be employed ; for there are cases in 
which the slipping of a single pin might, by allowing 
the dressing to shift its place, endanger the life of a 
patient. 

With all imaginable care, antiseptic dressings 
occasionally * break down,' and this may be diagnosed 
by a marked rise in the patient's temperature and 
by an offensive odour in the dressings. It is possible 
sometimes, by carefully syringing out the wound with 
a solution of carbolic acid (1 in 20), to restore a sweet 
and aseptic condition ; but if at the next dressing 
matters are not improved, it is better to give up the 
gauze dressing, and have recourse to syringing with a 
lotion of chloride of zinc (gr. 5 ad f §j) and the use of 
salicylic silk or cotton- wool, or oakum. 

Even with a perfectly aseptic condition of wound, 
a patient's temperature may run up to 103° F. from 
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absorption of carbolic acid, to which some systems 
appear specially liable. Evidence of this carbolic acid 
poisoning is to be looked for in the urine, which wiU 
be found to be dark- coloured, or even of a greenish- 
black tint after exposure to the light. Under these 
circumstances the carbolic dressings must either be 
given up or changed as seldom as possible, in order 
to avoid the contact of much of the irritating car- 
bolic lotion. 

Iodoform dressing, — The complicated system of 
carbolic dressing may be, in many cases, advantage- 
ously replaced by the use of iodoform. All precautions 
as to cleansing the part operated on, the instruments, 
and the hands of the operator and assistants, must be 
adopted as in strict Listerian dressing. The wound 
may be sprinkled with powdered iodoform from a 
pepper-caster, after being thoroughly washed out with 
carbolic or chloride of zinc lotion. Plenty of sutures 
having been inserted so as to bring the skin well 
together without tension, a drainage-tube should be 
inserted, and the wound squeezed as dry as may be. 
Powdered iodoform is then sprinkled over the edges 
of the wound, or iodoform wool applied along it, after 
which a thick layer of salicylic wool is applied and 
carefully bandaged over the wound and for some 
distance beyond it. 

Iodoform emulsion^ prepared in the following 

way : — 

Iodoform . . . .10 parts 

Glycerine. . . . 70 „ 

Water . . . . 120 „ 

is very useful either injected into an abscess cavity 
at the time of operation, or afterwards if the wound 
has suppurated. 

First dressing after operation, — Cases treated on 
Lister's system require dressing on the next day, or 
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ometimes on the same day, if the dressing becomes 
oaked through with the serum which is poured out in 
arge quantity under the irritant carbolic acid. Cases 
reated with chloride of zinc (gr. 40 ad f ^j) and a 
Irainage-tube discharging into some antiseptic dress- 
ng, such as iodoform or salicylic wool, may very well 
fe left for two days, and the dressings need not be 
listurbed till much later, provided there is no great 
ise of temperature, although the drainage-tube may 
)e shortened or withdrawn. 

The practice with regard to first dressings varies in 
lifferent hospitals, some surgeons preferring to super- 
ntend the operation themselves, while others are con- 
ent to inspect the wound after it has been prepared 
)y the house-surgeon. In either case, everything 
hat can be wanted should be at hand, so that the 
vound may not be uncovered longer than is absolutely 
lecessary. Then, the patient lying in a comfortable 
kttitude, and supposing the case to be one of amputa- 
ion, the dresser should gently slip his disinfected 
ingers beneath the limb, and raise the stump from 
.he pillow on which it is placed. This is often the 
nost painful moment for the patient, and great 
^ntleness must be practised, and care taken to avoid 
ihaking the stump, which must, however, be grasped 
olerably firmly to prevent its being * jerked ' by the 
nvoluntary spasm of the muscles. As soon as the 
.tump is raised, the pillow and draw-sheet should be 
emoved in order that they may be cleansed and re- 
lewed, and the house-surgeon is then carefully to 
•emove the dressings. If a bandage has been applied, 
t must be cut with the scissors and removed in pieces ; 
md the dressings beneath, which, unless kept wet 
kntiseptically, will have probably become dry and hard 
vith blood, must then be soaked with warm carbolised 
v^ater, which should be allowed to trickle over them 
rom a sponge into a bowl beneath. With a pair of 
orceps the dressings are next to be withdrawn bit by 
ut, and while removing those in immediate contact 
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with the edges of the wound care must be taken not 
to drag it open, which accident is best avoided hj 
making traction towards instead of away from tlw 
margins of the incisions. 

In the case of suppurating stumps some snrgeoot 
prefer to apply carboliBed water dressing in strips, M, 
as to support the stiunp, and then to put oil-silk bi4 
a bandage over it. In order to accomplish this, thS 
strips of wet lint should be two inches wide, and lonj^ 




enough to reuch sLi inches up on both aspects of th«i 
limb. With one hand the house-surgeon plac 
strip beneath the limb and holds it there, wMle wit) 
the other the end is brought up over the fftce of tT ~ 
stump and is laid upon the front of the limb. H 
raoisture will give the lint suflicient hold to keep U 
pla«e while another strip is applied in the sa 
majiner to one side of it, but slightly overlapping, e 
the third upon the other side in the same way. ■ Wl 
the stump is euSiciently cohered, a long strip of linlf 
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carried circularly over the ends of the other pieces 
will keep them in position, as shown in fig. 60. 

In subsequent dressings the. proceeding may be 
a little varied : thus, strips of adhesive plaster may 
require to be applied or renewed, and the same 
precautions must be taken in removing them as in 
the case of dry dressings. Gentle pressure may be 
required to prevent fluid from * pocketing ' in the 
flaps, and the button sutures and wire * stitches of 
relaxation ' may be removed as soon as they cease to 
be required to hold the edges together, or earlier if 
they begin to ulcerate through the skin, their place 
being supplied by strips of plaster and judicious 
bandaging. The 'stitches of coaptation,' consisting 
of carbolised silk, horsehair, or catgut, should be left 
until the wound is completely healed. 

When the wound becomes quite superficial, boracic 
dressings may be used. The wound is washed with 
boracic lotion, a piece of protective dipped in the lotion 
is applied, and outside this one or more layers of 
boracic lint, overlapping the protective well in all 
directions. This dressing is changed every two or 
three days. 

Slinging stumps, — The method of slinging, so use- 
ful in the treatment of fractures, has been adopted 
with very good effect in St. Bartholomew's Hospital 
in the case of stumps after amputation. The plan is 
shown in tig. 61, and consists in supporting the stump 
in a small linen hammock, slung from a cradle with 
india-rubber cord or tubing. The linen has a broad 
hem at each border, in which is placed a strip of 
wood, perforated with a hole near each end, and the 
india-rubber cord is passed from one hole to the other, 
across the top of the cradle, and through the holes on 
the opposite side ; and, lastly, is brought over the 
cradle to the starting-point, where it is firmly tied. 
Or two separate pieces of india-rubber cord may be 
used, as in the illustration. The advantages claimed 
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for this proceeding are that it entirelj' obviatee tbt' 
distressing startiags to wluoh atumps are liable, and 
that it allows the patient to move more freely tban 
if the stump is laid on a, pUIow. Another method 
of suspending h limb is shown in fig, 62, being that 
adopted by Esmarch for the treatment of excision of 




the wrist, but which is applicable to any diseasa.cc 
injury of tlie upper limb, provided it ia tirmly Attached 
to a, splint. 




Bed-sores. — Of all the annoying complications -o 
sut^ical cases, bed-sores are the worst. The greatest] 
care must be taken to pT'svent their formation, since i" 
the skin is once broken it is a matter of the great© ' 
difficulty to induce it to heal again, so long s 
patient occupies the recumbent position. 

The slightest tenderness over the sacrum oi ^ 
should receive, therefore, immediate attention, and'g 
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arious appKcations have been suggested for the relief 
E the complaint. Equal parts of olive oil and brandy, 
ently rubbed with the palm of the hand over the 
3nder spot for five minutes twice a day, will be found 
fficacious in rendering the skin tough and less sen- 
Ltive to pressure. The flexile collodion painted over 
he part is a useful application ; and some surgeons 
refer to cover the tender spot with Papier Fayard, 
V felt-plaster, so as to form a cushion over it. A 
^ater-pillow under the pelvis of the patient forms a 
aost valuable addition to either of the above modes 
i treatment, and an old or emaciated patient, whom 
b will be necessary to keep in the recumbent position 
or any length of time, should be furnished with a 
vater-pillow from the first, so that all risk may be 
Lvoided. 

When the skin has unfortunately given way, the 
)est application will be found to be a linseed- meal 
x)ultice, spread to the thickness of at least an inch, so 
;hat it may form a sort of cushion as well as a moist 
ipplication, and sprinkled with iodoform. The appli- 
^tion of lint dipped in carbolic oil and covered with 
3otton-wool is also highly spoken of. As soon as the 
doughs have come away, stimulating dressings (e.g, 
the Ung, resincB) may be applied under the poultice, 
which should be left for the sake of its softness and 
warmth ; and when a healthy granulating surface has 
been produced, which will seldom be the case until 
the patient's health is so far amended that he is able 
to sit up, the lotio rubra, or some other similar stimu- 
lant, will be the best treatment. 

Paralytic cases require not merely a water-pillow 
but a water-bed, since they are liable to bed-sores on 
all parts of the body ; and even with this and other 
precautions it is impossible in all cases to prevent 
sores forming. 

In filling an india-rubber water-mattress some care 
is required, or it may be seriously damaged. It should 
never be lifted when full of water, but, being placed 
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empty on the bedstead, timnii water is tobepouredin 
from cans until tb« maltress is about Lalf full, wl 
some ftir is to be blown in, so as nearly to fill it. 
iilanket and sheet Ijeing then placed on the mattre^ 
the patient's body will be found to float comfortably 
. upon tlie bed, whereas if filled too full tlie patient 
does not float ; or if insufficiently filled, his weight 
displaces the water, and he conies in contact with tha 
bedstead. 

The administration of an/rsthetics. — -A housft- 
surgeon should be prepared to administer an antesthen 
tic, and therefore slioiihl be conversant with the hes^ 
niethoiis employed, and alive to the great responsibili^ 

Chmce of o/iKPXthetic. — Generally it may be tftkfla 
as fact, that when a patient is a suitable subject fM 
an operation he can take an anoiBthetic withoid 
especial danger. Of aussstheticB, nitrous oxide gaa i| 
the safest, ether comes next, then the A. C E. mixturqi 
while chloroform is the least secure. 

Nitrous oxide gives a period, of unconsciouBziesi' 
laBting only from half to one uiinut« and a h»M, tuidt 
so is suitable for operations on teeth, breaking dowil 
adhesions about joints, opening abscesses iic. It ma^ 
bo given to persons of any age, and is only t 
- indicated in cases of extreme cardiac feebleness o . 
advanced lung-disease. It should, when feasible, bj 
given as a preliminary to etherisation. No s 
preparation of the patient is needed beyond tlw 
is inadvisable to administer it immediately after t] ^^ 
patient has taken a full meal, lest vomiting ensnd 
Asa rule no unpleasant after-effects follow i" 
OKide administration. 

Ether should be administered in all cases except fon 
(1) prolonged operatious about the mouth, nose, and 
jaws ; (2) when much cough, bronchitis, emphyBemii,[ 
or ot«tructive pulmonary disease exists ; (3) for verf ■ 
young children ; (4) in advanced arterial disease. 
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The A. C. E. mixture, composed of one part alcohol 
sp. gr. '795), two parts chloroform (sp. gr. 1*498), 
hree parts pure ether (sp. gi*. '720), may be given 
vhen ether is contra-indicated by the lung condition, 
.nd chloroform appears undesirable from concurrent 
leart-feebleness or constitutional debility. It is a 
;ood anaesthetic for children, persons of advanced 
.ge, and in midwifery. 

Chloroform is useful for jaw and tongue opera- 
ions, and is well borne by children and parturients, 
Ithough these persons enjoy no immunity from its 
langers. 

Preparation of a patient for an ancesthetic. — It is 
►est that no solid food should be taken for six hours 
Previously, but a basin of good beef-tea or bread 
opped in milk should be given three or four hours 
»efore the anaesthetic. Weakly, enfeebled persons 
hould take a diflfusible stimulant half an hour be- 
ore the operation. Prolonged fasting is injurious. 
Except when nitrous oxide gas is given, the hori- 
ontal posture is most desirable during anaesthetisa- 
ion. The clothing should be loosened, especially 
bout the neck, waist, and chest, and the mouth 
leared of all artificial teeth, and if a small gag is 
Lsed, it must be securely attached outside the mouth. 

Nitrous oxide. — The apparatus required is a steel 
►ottle capable of holding fifteen ounces by weight 
=50 gallons) of liquefied nitrous oxide ; a tube con- 
ucting the gas to a Cattlin's bag ; a short lengtli of 
ube through which the gas passes from the bag to a 
ace-piece, which last should be provided with an ex- 
iration valve, and should fit very accurately, covering 
he mouth and nose. When it is proposed to give 
ther in succession to the gas, the arrangement above 
escribed is slightly altered : the india-rubber tube 
rom the gas-bottle conveys gas to a Clover's gas 
nd ether apparatus, which consists essentially of a 
yattlin's bag perforated by an inch tube, which last 
ommunicates at one end with a metallic ether recep- 
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tacle, and at the other with the face-piece. The 
supply of gas or ether is determined by moving iha 
indicator across the dial fixed upon the face- piece end 
of the apparatus. 

When in use, the screw- valve of the bottle is opened 
by the foot turning a spiked foot-piece or by a, hand- 
key, the gas-bag is fiUed, and the valve admitting gaa 
to the face-piece opened during an inspiration ; thw 
the bag ia replenished during each inspiration. The 
face-piece is never removed from the face until thO' 
stertorous breathing and jactitation of the hands ahon' 
the patient to be fuily anteathetised. Ko air should 
he admixed with the gas and none permitted to leak 
in beneath the cushion of the face-piece. 

If, however, ether ia to be given in succession, it 
is unnecessary to push the gas to atertor; the stop- 
cock admitting the ether ia turned fts soon as volun- 
tary movements oeaae, and ether maintained until thd! 
operation ia completed, but the face-piece must ha 
removed every now and again. (See below undef 
Ether.) Itis inadvisable to repeat the administratioi 
of gas to the same person in the same day ; it may pro 
duce nausea, malaise, and headache. 

Ether when given by itself ia best administered 
from a Clover's small portable regulating inhatet 
(fig. 63), Two ounces of ether are poured into the 
supply-tube, and the indicator which plays around tbt 
base of the dome turned to 0. The patient ia then 
directed to breathe deeply ; in a fewsecondsthe air-b(^ 
isinflated bythe administrator and placed in position. 
The dome is then slightly rotated, the indicator travel-, 
ling to 1, again slowly to 3, then to 3, and B.t lakt 
to F, about twenty or thirty seconds elapsing betweeo 
the quarter-turns. If there is coughing or dyspnceal 
distress the rotation must be more gradual. As a mis 
aniEsthesia by this method ia complete iu one and & 
bolf or two minutes. After complete muscular relaxa- 
tion and loss of conjunctival reflex the patient is read/ 
jor operation. From thta point the indicator should bft 
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brought back to 2 and there kept. At every sixth 
respiration the face-piece is lifted off the face for one 
respiration. During etheriEation the respiration must 
be watched. In t!ie first stage the impact of too strong 
a vapour may cause expiratory dyspncea and some 
laryngeal Hpasm, which is at once relieved by allowing 
access of air. Later on respiration may fail if the 
patient is incautiously debarred from an occasional 
breath of fresh air. Heart-failure under ether, unless 
from hiomorrbage or shock, is most I'arr. If true 




spasm of the glottis occur and persist, intubation or 
laryngotomy will be called for. 

The after-effects which may arise are salivation, 
nausea, vomiting, headache, or bronchial catarrh, from 
the evaporation of the ether unduly cooling the pul- 
monary mucous membrane. 

The A. C. B. mixture may be administered in the 

same way as ether, from a cone, from a folded towel, 

^m-or even from lint. Whatever method is adopted, it is 

|Lflequisite to see that a very free admixture uf air is 
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permitted — far more so thau in the case of ether ; and 
as the eflfects of the mixture are more lasting .than 
those of that anaesthetic, less is required to maintain 
anaesthesia, when once unconsciousness has been esta- 
blished. 

Chloroform is best given from a folded towel or 
from lint. Of apparatus invented to maintain the 
percentage of chloroform vapour below 4, Clover's is 
the best, but is too cumbersome save for hospital use. 
Dudley Buxton's modification of Junker's chloroform 
inhaler, to be afterwards described, is also useful. 

The open method. — The dorsal decubitus should 
be insisted upon, all tight clothing be removed, and 
artificial teeth taken out of the mouth. -The lint, 
eighteen inches square, folded four times, should be 
wetted with a drachm or so of chloroform, and held 
three or four inches from the patient's face. It is 
well to put a little vaseline over the lips and nose, 
and to direct the patient to keep his eyes closed, to 
avoid discomfort from accidental dropping of the 
chloroform upon the face. A towel may be laid 
lightly over the lint, but a free passage of air must 
be insured, or a too strong percentage of vapour may 
be given. The lint should from time to time have 
more chloroform dropped upon it ; but care is 
necessary that after each fresh dose of anaesthetic 
the lint is not introduced too near the patient's face 
and nose, because the respirations after the momen- 
tary admission of free air are liable to be more 
profound, and so too much vapour may be taken into 
the larynx. 

During chloroform isation careful watch must be 
kept upon the respiration, pulse, and colour of the 
face. Chloroform kills by inducing syncope, laryn- 
geal spasm stopping respiration. In the early stage 
syncope may arise after only one or two inspirations 
have been taken. This is probably due to reflex in- 
hibition of the heart's action ; it may ensue upon the 
use of an excessively strong vapour of chloroform, or 
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be due to the idiosyncrasy of the patient to the action 
of that drug. Persons who have taken the anaesthetic 
twice or thrice with impunity have succumbed to a 
fourth administration ; so that it would seem that the 
condition of the individual at the time of the operation 
plays some part in determining a favourable chloro- 
forming or the converse. To obviate as far as possible 
this danger, the patient should be reassured, loud 
talking of bystanders be forbidden, and the vapour 
of chloroform at first kept very dilute. While undue 
struggling should be resisted, any great display of 
forcible control or strapping down of arms and legs 
should be carefully avoided. In the struggling which 
ensues upon the initial stage, when hallucinations exist, 
it is right to push the anaesthetic to the third stage — 
that, namely, of relaxation — and so avoid muscular 
excitement and its accompanying cardiac perturbation. 
When the muscles are relaxed the breathing is regular 
and the heart's action even ; and when conjunctival 
reflex — tested by touching rery lightly the eyolitl or 
lashes — is lost, the patient is ready for operation. 
After this point is reached but little chloroform is 
needed to maintain unconsciousness. If the operation 
be upon the tongue, jaws, or anywhere inside the 
mouth, the nasal tube is now passed and the chloro- 
form vapour driven through it. (See below.) 

Syncope, although rare, does occur in the second 
stage, and would seem then to be due to overtaxing 
of the heart by the struggles of the patient. In the 
third stage there is danger lest too much chloroform 
be given, the patient passing rapidly into the fourth 
stage when the medullary centres are gradually 
paralysed, and into the fifth when respiration ceases 
and the heart stops. In protracted operations, and 
when much blood is lost, syncope is very prone to 
3ccur. Sudden obstruction to respiration — i.e. falling 
back of the tongue, blood entering the windpipe, &c. — 
reveals itself by cyanosis quickly deepening. Respira- 
tory movements, however, continue although no air 
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enters the lungs. Dragging forward the tongue, re- 
moval of any mechanical obstruction, and complete 
forcible extension of the head upon the spinal column 
should then be tried ; and, failing these, laryngotomy 
will be necessary, and the blood <fec. must be sucked 
or aspirated from the trachea. Sudden syncope should 
be treated by complete inversion, inhalation of nitrite 
of arayl, and, if breathing has stopped, by artificial 
respiration. Slapping the face and bared chest with 
towels wrung out of ice-cold water, and the use of 
induction shocks through the cardiac region, one 
electrode lying upon the spine and the other over the 
precordium, should be practised. 

In gradual heart-failure, lowering the head, in- 
jections of ether beneath the skin, rectal injections 
of brandy in hot beef- tea, irritation of the nostrils 
and inferior meatus of the nose with bibulous paper 
soaked in sal volatile or Liq. Ammonise diluted, are 
useful. Elevation of the arms and legs, the hot bottle, 
or better, a stream of hot water through properly 
constructed tubes encircling the limbs, are serviceable 
adjuncts. 

Failure of respiration, whenever occurring, of 
course must be met by prompt resort to artificial 
respiration. 

Vomiting during an operation, especially if solid 
food has been taken within a few hours of the chloro- 
forming, is dangerous : (i) it depresses the heart ; (ii) 
there is a risk of the vomit being drawn into the 
trachea durin<j; the forced inspiration which follows 
the act of vomiting. 

Severe after-sickness is best checked by giving 
hot water in teaspoonfuls from a glass or porcelain 
vessel. 

Junker's inhaler as modified by Dudley Buxton 
consists of a graduated glass bottle into which chlo- 
roform is poured tli rough the funnel-shaped opening, 
as high as the mark 4. If more be poured in, there 
is fear lest some liquid chloroform be injected into 
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the patient's throat. The bottle hangs by a hook to 
the administrator's buttonhole. Two tubes enter 
this bottle ; one rpachea almost to the bottom, and 
through this air is pumped by the handball (fig. fi4) 
or by the foot working a beflows, aud so causes air 
to bubble through the chloroform. The air thus 




"aaturated with vapour pnases ;dong the other tube to 
the face-piece. The administrator should be careful 
to cause the vapour to enter the face-piece during 
the inspiration only, and also to see that the tubes 
are properly adjusted to their respective ends ; 
otherwise the chloioforiu will be injected into the 
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patient's mouth. If the chloroform is exhausted, 
more can easily be poured in by removing the 
cork which blocks the funnel in the metal top of the 
bottle. 

Persons who are unduly fat, or those in whom a 
dilated or feeble heart is known to exist, are most 
unsuitable for chloroform. 

Ether, being highly inflammable, must not be 
allowed near an unguarded flame, lest it explode. 

At some hospitals a proprietary article called 
* methylene ' is employed. It is not the chemical body 
bichloride of methylene, since that is non-ansesthetic 
and a convulsant, but is a mechanical mixture of 
chloroform and alcohol. When given, it is to be 
regarded with similar precautions as advised for chlo- 
roform administration, since it possesses the same 
dangers. Junker's apparatus, or the folded towel, 
may be advantageously employed in giving methylene. 

Under most anajsthetics females are liable to suffer 
from hallucinations, often of an erotic nature. The 
administrator should therefore take care to have a 
third person within earshot. 

Under no circumstances should the administrator 
allow his attention to wander from his patient's pulse 
and respiration. 

The apparatus should always be taken to pieces 
before being used for a patient, and should be carefully 
cleansed after uso. Chloroform decomposes if left 
exposed to diff'used daylight, and noxious vapours 
thus become generated, which are deleterious if in- 
haled. 
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CHAPTER VII 

DRESSINGS — POULTICES — STRAPPING 

Dry dressings are considered by most surgeons to 
have a tendency to induce immediate union of fresh ly- 
cut surfaces ; and partly for this reason, but still more 
for convenience' sake, the first dressings of a wound 
are frequently dry. No special direction is necessary 
for the application of this dressing, which should 
consist of absorbent or iodoform wool ; but in remov- 
ing the dressing it is necessary to soak it carefully 
with tepid carbolic water, in order not to tear open 
the fresh adhesions to which it will probably be more 
or less attached. 

Water dressing is of almost universal application. 
It consists of a double fold of lint, of a suitable size, 
soaked in water or any lotion, . over which is to bu 
placed a piece of oil- silk or thin gutta-percha, to pre- 
vent the evaporation of the moisture. The water- 
proof covering should be slightlf/ larger than the lint, 
and may be kept in its place by a strap of plaster or 
a bandage. This dressing . occasionally produces a 
troublesome crop of pimples in the vicinity of the 
sore, and when this happens recourse may be had to 
the dry dressing or the evaporating dressing {q,v.) for 
a time. 

Water dressing may be varied in form to suit the 
exigencies of particular cases. Thus, many ulcers will 
heal best when the lint is cut so as to fit exactly to the 
shape and size of the sore ; and the oil-silk must, of 
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courae, correspond. In some wounds, and particolu'W 
in stumps after amputation, the water drossingahouw 
be applied in the form of long strips, which ahonld 
encircle and support the flaps, the waterproof beii^ 
applied over all (p. 178). 

Antiseptic dresginge. — Without attempting to 
carry out all those mimitiis which the full acceptanoe 
of the Listerian system necessitates (p. 163), moa^ 
surgeons endeavour to keep their wounds aseptic ^ 
and for this purpose various plans are pursued. 

1. The solution of chloride of zinc {gr. 40 ad f 3j)| 
introduced by the late Mr. Campljell de Morgan, \am 
moat valuable antiseptic, and may be freely appliect. 



at the end of au opurution without the auiioyai 
a spray during the proceeding. 

2. An iodine solution, made by diluting the tinc-j 
ture to the colour of pale sherry, is strongly recont^ 
mended by Mr. Bryant. 

3. A solution of boro-glyceride has been employed 
by Mr. Barwell. 

4. The application of iodoform in powder, 1 
means o£ & pepper-caster, has au undoubted aob- 
septic effect, but with the drawback of an unpleasaol 
odour. It may be conveniently blown into cavitiM 
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3r beneath dressings by the simple apparatus shown 
in fig. 65. 

5. Salicylic acid is used chiefly in the form of 
lotion and wool or jute. The lotion is a saturated 
watery solution, and contains about 1 part of the 
icid in 300 parts of water. This is only used for 
crashing wounds ; carbolic acid is employed for the 
disinfection of the hands and instruments, for the 
jpray, and for washing the sponges. 

Salicylic wool or jute is cotton-wool or jute con- 
baining salicylic acid, and two different strengths are 
smployed, the material having 3 or 10 per cent, by 
wreight of salicylic acid. Glycerine is generally added 
to the solution in order to make the crystals stick 
better to the wool. In applying the dressing a piece 
of perforated gutta-percha tissue, covered by carbolic 
^auze, is placed next the wound ; over this comes one 
finger's thickness of the strong wool or jute, and then 
two fingers' thickness of the weak wool. No mack- 
intosh is required. In some cases where inflammation 
is present, this dressing is kept wet with the salicylic 
aicid lotion. 

A salicylic ointment is used for superficial wounds, 
and is made in the following manner : — Make a basis 
of two parts of parafiin to one part of vaseline. Take 
of this twenty-nine parts, and of powdered salicylic 
acid one part. Salicylic acid cream, made by mixing 
salicylic acid crystals with glycerine to the consistence 
of cream, is very useful for application around a wound 
where a dressing is to be left on for some days. It 
prevents and diminishes the eczema which sometimes 
occurs under these circumstances. 

6. Eucalyptus oil is a powerful antiseptic, which is 
useful sometimes as a substitute for carbolic acid. It 
is chiefly employed in the dressing, the gauze being 
made with eucalyptus oil instead of with carbolic acid. 
It is not so irritating as carbolic acid, and is therefore 
applied in cases where the acid cannot be borne, but 
it is not so trustworthy as an antiseptic. 
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7. Mercuric chloride, iu aqueous solution, i 
proportion of 1 in 10,000, is a reliable agent for tho 
destruction of micrococci and bacilli in active growth 
not containing spores ; and in tlie proportion of 1 in 
1,000 it destroys tlie spoi-es of bacilli, provided that 
the micro-organisms to be destroyed are fairly 
posed to its action fur a suflicieDt length of time, 
standard solution of 1 in 1,000 may be safely recom- 
mended for the disinfection of bedding and clothing 
which can be washed, for vrashing the floors and walls 
of infecteil apartments, for disinfecting the hands and 
instruments of surgeons and gyuKcologists, and m a 
disinfecting wash for superficial wounds or muoouB 
surfaces. For continuous application to wounds Ac. 
a solution of 1 in 2,000 will be effective, and the same 
solution may be used for the surgeon'^ hands, hat 
not for instruments, which it tarnishes. This solution 
is strong enough for wetting the ' guai-ds ' and for 
cleansing a wound during dressing, but for cleanung 
the skin prior to hu operation a solution of I in 500 
must be employed, after careful washing with soap 
and water to get rid of grease. Wood-wool wadding, 
impregnated with i per cent, sublimate and 5 per cent. 
glycerine, is useful 

8. Boracic lotion is a saturated solution of boracie 
acid in water. Boracic lint is ordinary surgical lint 
soaked in a hot saturated solution of boracic acid, and 
then hung up to dry. Boracic ointment of various 
strengths is alsti used. The full-strength ointment 
contains, of the stiuie basis as previously mentioned 
for salicylic ointment, five parts, and of boracic acid 
crystals one part. Boracic ointment may also be used 
of half or one quarter the above strength. Boracic 
powder of the thickness of a quarter of an inch fonus 
a reliable antiseptic deep dressing, 

In oriler to keep a wound aseptic, drainage must 
be provided for, and tlie fluid draining away must be 
received into some absorbent and antiseptic materia], 
For this pui-pose absorbent cotton-wool on which & 
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little iodoform is blown, or cotton- wool charged with 
salicylic acid — or, better, the salicylic silk suggested 
by Mr. McGill, and made by Harvey and Reynolds of 
Leeds — is exceedingly useful. Either of these wools 
may be conveniently cut into strips with tailors' shears, 
and be rolled like a bandage for more ready applica- 
tion. The *Gamgee' absorbent gauze and cotton 
tissue made by Robinson of Chesterfield is a very 
valuable material, and has the advantage that it can 
be obtained impregnated with salicylic acid or iodo- 
form. Fine carbolised oakum, * marine lint,' and 
* tenax,' which are modifications of the same material, 
are all good, and may be advantageously enclosed in 
a layer of Lister's antiseptic gauze, which prevents 
their becoming entangled in the wound, whilst it does 
not interfere with the absorption of the discharges. 
The only drawback is that some skins are too 
irritable to bear the contact of the tar contained in 
all these dressings. Pillows of dried * peat-moss,' as 
supplied by Krohne and Sesemann, are very useful in 
absorbing and disinfecting foul discharges and urine. 

Permanent antiseptic dressings. — When the amount 
of discharge has diminished after a single Listeriari 
dressing, an attempt may be made to get union by a 
permanent antiseptic dressing, and for this purpose 
cotton- wool impregnated with iodoform may be con- 
veniently used, being enveloped with a thick layer of 
salicylic wool and a bandage. If all goes well the 
dressing will not want touching for a week or ten 
days, at the end of which it may be renewed, with 
or without the spray, according to the views of the 
surgeon. 

Guirin^s cotton-iuool dressing is a permanent dry 
dressing consisting of a very large quantity of cotton- 
wool simply bandaged firmly round a wound, to which 
it has been applied without any particular precautions. 

It is left thus for weeks at a time by M. Guerin. 

o2 
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Boraeic acid dressin-^. — ^The following is extracted 
from a, clinical lecture ou AutiBeptic Surgery by Sir 
J. Lister, to illustrate bis method of skin-grafting 
beneath a boraeic dressing : — 

' The large callous aud foul snre, having been 
dresBed for a few days with moist boraeic lint covered' 
with gutta-peroha tissue, was purified completely by 
sprinkling the surface lightly with the powder of iodo- 
form, after washing the suiTounding epidermis witii 
a strong watery solution of carbolic acid. Prepared' 
oil-silk (protective) dipped in boraeic lotion was thai' 
applied to the aore, and covered with bonicic lint o' 
lapping well in every directiou. A similar dressing. 
of uU-silk and boraeic lint was appUe<l every third 
or fourth day, until the granulations had assumed' 
thoroughly healthy characters ; when skin-graftinj 
was performed by sbaving a. thin slice about a. quarter 
of an inch across, consisting of little more than epi- 
dermis, from the inner side of the upper arm, whi(^. 
had been washed with l-in-40 watery solution a| 
carboKc acid, cutting this into small pieces on th 
thumb-nail, and placing each, with the raw surface 
downwards, on the graaulatioos, each graft beii^ 
covered as it was deposited with a little bit of ths 
oil-silk dipped in boric lotiou. A general piece til 
the oil-silk, rather latter than the sore, was then 
applied, and over this boric lint in two layers, secured 
with a bandage. This dressing was left untouched 
for a whole week, so as to allow the grafts a long 
period without mechanical disturbance.' 

Thiersch's method of skin-grafting consists i 
cutting with a razor, lubricated with carbolic oi 
from the previously carboliaed surface of a healtl»; 
limb a piece of cuticle as large as required, and thu 
is carefully adapted to the surface of an ulcer which 
has been thoroughly scraped with a sharp spoon. 
The piece of cuticle should be large enough to overlap 
the edges of the ulcer, or, if necessary, several piecet 
may be employed, one overlapping the other slightly. 
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Over the grafts a piece of 'protective' dipped in 
boric lotion is placed, and over it and reaching well 
beyond a double fold of damp boracic lint, covered 
with oil-silk and lightly bandaged. The surface 
from which the grafts are taken may be dressed with 
boracic ointment. 

Drainage-tubes, of india rubber perforated with 
holes and kept in a solution of carbolic acid, are use- 
ful in many cases, and almost essential in antiseptic 
dressings to secure the free discharge of secretions. 
The tubes may vary in size, in proportion to the 
quantity of discharge anticipated, from the thickness 
of a crow-quill to that of the little finger, and the 
holes in them should have a diameter about half that 
of the tube. The outer end of the tube should be 
on a level with the skin, and it is conveniently 
maintained in that position by means of two pieces 
of silk passed with a needle through two opposite 
points of the edge of the tube, the ends of each 
thread being knotted at a distance of one or two 
inches from the tube. These knotted threads being 
placed straight upon the skin, one at each side, the 
knots exert friction upon the dressing bound down 
upon them, and prevent the tube from being pushed 
in, while the dressing itself keeps it from protruding, 
so that the orifice lies flush with the integument. 
When the tube is to be placed obliquely, its outer 
end must be cut obliquely in proportion ; otherwise 
it is apt to become partially buried and blocked up. 

A more satisfactory method of keeping a drainage- 
tube in position is to transfix it near the end with 
an ordinary * safety-pin.' This lies across the wound 
and ensures the tube being always in action, whereas 
the threads often allow it to slip within the edges of 
the wound. 

When both ends of a drainage-tube are brought 
out through the skin, they may be conveniently tied 
loosely together with a piece of ordinary ligature, and 
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the tube can then be temporarily withdrawn from 
the sinus for cleansing, and be replaced with the 
greatest facility. Soluble drainage-tubes of decald- 
lied bone are now to be procured, and are sometiines 
preferred. 

Strands of horsehair, catgut , or silkujorm-gut make 
efficient drains, so long as the discharge is serous, hut 
when it becomes purulent they cannot be relied upon ; 
they all act in a similar manner — viz. by capillary 
attraction or siphon action, the fluids psussing along 
the fine capillary channels between the hairs &c. The 
horsehair should be purified in alkali, and then kept 
in a solution of carbolic acid (1 in 50). The size of 
the drain should be gradually diminished as required, 
by the removal of a few strands from time to time. It 
is claimed for catgut that it serves its purpose and is 
then absorbed, and so avoids both the necessity for 
dressing a wound in order to shorten the tube, and 
the difficulty of knowing at what rate to do this ; and 
that with it, as with the decalcified bone drains, the 
theoretical perfection of one dressing only from first 
to last is possible. It should, however, be admitted 
that, owing to the swelling of the catgut and its incor- 
poration with the tissues, its efficiency as a drain may 
be interfered with too soon, whilst in other cases it 
remains unabsorbed after it has ceased to be required. 

Evaporating dressing. — The advantage of this is 
the constant maintenance of a low temperature in the 
affected part. It is applied in the simplest form by 
placing a piece of doubled lint upon the wound, and 
letting the patient or nurse keep it constantly wetted 
with water or an evaporating lotion. To be of any 
service, the surface of lint must be fully exposed to 
the action of the atmosphere — a fact which is very 
commonly ignored, the part being carefully covered 
with the bed-clothes. Care should be taken to pro- 
tect the bedding and the rest of the patient's body 



IBBIQATION 199 

from getting wetted, by the judicious application of 
waterproof sheeting. 

Irrigation is a more perfect method of lowering the 
temperature of the part, and has a direct tendency to 
prevent the occurrence of inflammatory action, pro- 
vided the application of it be sufficiently prolonged ; 
for if irrigation be suspended after a short time, the 
reaction will only be all the greater and the inflam- 
mation more severe. Irrigation, then, to be of any 
service, must be continued until all danger of inflam- 
matory reaction is past and the wound has put on a 
healthy appearance. It may be most simply accom- 
plished by placing a vessel containing water (iced) 
slightly above the level of the patient's bed, from 
which a piece of cotton- wick or skein of worsted can 
conduct the fluid, after the manner of a siphon, to 
the affected part. This should be covered with a piece 
of lint, into which the water may soak, and water- 
proofs should be arranged so as to protect the bed, 
and also to conduct the water into a suitable receptacle 
below. The siphon may be formed of gutta-percha or 
tin tubing if preferred ; or the nasal douche shown 
in fig. 1 may be employed, with a common hair-pin 
placed across the tube to regulate the flow ; or a pipe 
and stopcock may be fitted to the bottom of a tin can, 
which is to be suspended directly over the injured limb. 

The same form of apparatus may be used when it 
is desirable to have a stream of tepid or warm water 
constantly fiowing over a part, as in crushes, gan- 
grene &c. 

A more satisfactory way of lowering the tempera- 
ture of a part is applying dry cold by means of an 
india-rubber ice-bag, or Leiter's coil of metallic tubing, 
which can be readily adapted to any part of the body, 
or if preferred to the head, and through which a con- 
stant current of iced water can be maintained. 

Ointments are to be applied on lint, and should be 
w^ll worked up with the spatula before being spread, 
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order that their surface maj be emooth and erca 
Some surgeons lay great stress upon the Belection cf 
the right side of the lint for the reception of the oint- 
Tuent, and differ as to which w the right side. The 
soft flocculent side would appear the more reason- 
able, since, if the other ia used, the lint p 
advantage oyer ordinary linen. 

It is claimed for greasy dressings that they are- 
inoi-e readily detached from a sore, and thus cause no. 
pain to the patient, nor occasion any hseinorrbagfc 
This ia no doubt the fact ; but water dressings, if pro^ 
perly wetted, are as readily detached, and anyone wLa 
has contrasted the appearance of sores dressed by tM 
two methods, under precisely similar circumstance^ 
■ill not hesitate to give the preference to the \ 



Fomentatioiia.—'Wben. the skin of the inflamei 
part is not broken, soft flannel wrung out of boiliuj 
water, or spongio-piliue similarly treated, makes a ^ 
fomentation ; but if the inflamed area be also woundec^ 
antiseptic fomentations are preferable. Two or threV 
folds of boracic lint, or a thick piece of salicylic wod 
or a handful of oakum steeped in boiling water ani 
thoroughly wrung out, make admirable antiseptii 
fomentations. Whatever material is used, it mast bi 
covered over with a piece of oil-silk or mackintosli 
cloth of larger size than itself, in order to retain th* 
moisture ; and this, again, mustbe covered with a thick 
layer of cotton-wool, in order to retain the heat ; the 
whole application should be fixed in position by somn 
form of bandage which is easily applied und easily 
removed' without causing the patient much disturfr 
anoe. For the limbs the many-tailed bandage is 
best. The external covering of cotton-wool is lo 
important, for without it the heat of the fomentation 
would be quickly lo^t, and even with it the loss is sO 
rapid that it ia desirable t\ia.t i.onveuta.'sK'in?, ?ko\vld bfl 
fjjihanged every hour or two 'hours. 
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Fomentations should be wrung as dry as possible, 
for they can then be borne by the skin at a higher 
temperature than when the moisture has not been so 
thoroughly expelled. 

To make a fomentation the cloth should be placed 
in a * wringer,' consisting of a piece of stout towelling 
with a rod at each end, and boiling water poured over 
it into a basin ; the fomentation should then be 
squeezed dry by twisting the rods in opposite direc- 
tions ; in the absence of the wringer an ordinary towel 
answers very well. The fomentation should be carried 
to the patient in the wringer and at once .applied. 

Fomentations are often used as vehicles for ap- 
plying other therapeutic agents : thus, if a strong 
counter-irritant effect is desired, twenty or thirty 
minims of turpentine may be sprinkled on the fomen- 
tation ; if an anodyne effect be required, one or two 
drachms of the tincture of opium or belladonna may 
be sprinkled on the fomentation, or equal parts of 
the extract of belladonna and glycerine may be first 
smeared over the inflamed part, and then the fomen- 
tation be applied. In some cases the effect of heat 
without the relaxation of tissue produced by an 
ordinary fomentation is desired ; and then bran, 
chamomile heads, or sand heated in a pan over the 
fire and poured into suitable bags, may be applied 
over the affected parts. These applications are especi- 
ally effective in relaxing muscular spasm and relieving 
its attendant pain. 

Poultices, — Linseed-mealis the one in common use, 
and the meal should be made from the crushed seeds, 
without any of the oil having been expressed. 

The house-surgeon, although not often called upon 
to do so, should be able to make a poultice, which in 
no respects resembles the * dab ' of half-dry brown 
material to which patients are in the habit of apply- 
ing the term, 

A piece of linen r&g will be recruited, t'wo SxvsJcv^'e* 
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larger each way than the intended poultice. This 
being spread upon a board or table, a quantity of meal, 
slightly larger than will be actually required, is to be 
put in a basin which has been scalded out, and boilijtg 
water poured into it, a little at a time, until the mix- 
ture, which is to be well stirred, is brought to tlie 
conaistency of thick porridge. It is then to be tamed 
out of the basin upon the cloth, and spread with a 
large spatula or knife to the thi ok ness suitable for the 
case (from a quarter to three-quarters of an inch). 
The sides should now be neatly squared off about an 
inch from the margin of the rag all round, by cutting 
off the superfluous matter with the edge of the spataU, 
and each margin of the rag should then be doubled 
upon itself, and afterwards folded over upon the meal, 
thus forming a. neat edge to the poultice, and pre J 
venting the escape of the meal or of the discharge 
from beneath it. 

If the water was boiling, and the preparation hw, 
been performed with proper activity, the poultice ■ 
be quite as hot as the patient can bear ; but if it 
at all cooled, it should be held to the fire for a ffiif 
moments to restore the temperature. 

A poultice should not be ' clapped on ' a tends 
surface, but one end being gently laid on, the 
should be gradually allowed to cover the wound ; 
similar precautions should be observed in removing- 
poultice, A piece of oil-silk, or what is cheaper, oil 
calico, should be placed outaide a poultice, in order 
retain the heat, and the whole must be kept in positio 
with strips of plaster or a light bandage. 

A little olive oil spread upon the aurlace of ti 
poultice prevents the possibility of its adhering totl 
part on wliich it is applied, and it is advisable wha 
the ordinary Unseed -meal is used, though not absolute 
necessary. Some persona recommend that & piece 
fine muslin should intervene between the poulticeai 
the sore ; but by that arrangement the poultice loe 
nearly all its power. It may be iidvisable, in the ca 
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of boils &c.y to limit the action of the poultice to the 
exact locality of the disease, and this can be readily 
done by cutting a suitable hole in a piece of soft linen, 
which may be placed over the aflfected part and beneath 
the poultice. A poultice may be advantageously 
rendered aseptic by sprinkling the surface with iodo- 
form. 

Bread poultice is seldom used in hospital practice, 
and it is not so efl&cient or comfortable as the linseed. 
It is made from the inside of a stale white loaf, well 
crumbled, upon which boiling water is poured. This 
is to be covered and allowed to stand for a few minutes, 
when the water is to be strained oflf, and the resulting 
pulp to be spread with the spatula. 

Charcoal poultice is directed by the British Phar- 
macopoeia to be made of bread, linseed, and powdered 
wood charcoal, but the bread is an unnecessary addi- 
tion. The powdered charcoal had better be animal 
and not vegetable, which has a much smaller disin- 
fecting power. 

Yeast poultice (B.P.) is made by adding yeast to a 
mixture of flour and water and letting it stand before 
the tire until it rises. It is an uncomfortable applica 
tion, and possesses no special advantage. 

Poultices of different characters may be readily 
prepared by adding suitable drugs to the ordinary 
linseed poultice : thus, the tinctures of opium, hen- 
bane, or hemlock, or the liquor sodce chloratce, may be 
selected for each variety of case. 

Oakum poultice is a very useful application for 
keeping up fomentations around a limb, particularly 
when there are discharging openings which it is im- 
portant to keep sweet without any accumulation of 
the discharge. It is made simply by taking a suffi- 
cient quantity of loosely picked oakum and wringing 
it out of hot water with a twisted cloth. It is then 
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conveniently placed in a fold of antiseptic gauze to 
prevent its adhering to the wounds, and applied as 
hot as the patient can comfortably bear it. A 
mackintosh sheet should be folded over it and the 
limb in order to keep in the heat and moisture. 

Strapping. — The common adhesive strapping an- 
swers perfectly for all ordinary purposes ; but should it 
be too irritating to the patient's skin, the soap plaster 
may be substituted for it ; and in cases of disease of 
joints &c. it will be well to employ stout twilled 
calico plaster, which is much^ stronger than the com- 
mon strapping. In some cases it may be advisable to 
substitute the opium or belladonna plaster where an 
anodyne effect is wished for, or the pitch plaster when 
counter-irritation is required. 

The india-rubber plasters of American origin, and 
made in this country by Mather, have the great 
advantage that they are impervious to moisture, and 
therefore do not become loose when wetted. They are 
generally faced with muslin to prevent their sticking 
together, and this must be removed before the plaster 
is applied. If the muslin adheres inconveniently it 
is only necessary to wet it, when it can be readily 
removed. 

Strapping being mainly used to support the tissues, 
it should always be cut in the length of the piece of 
calico, so that it may not give, as it infallibly will do 
if cut in the opposite direction. When applied to 
hold the edges of the wound together, the strapping 
should be long enough to go for some distance on 
each side, so as to take a firm hold of the tissues ; and 
in some cases of wound it will be well to carry it quite 
round the limb, as will be shown in strapping an 
ulcerated leg. The edges of a wound should be held 
firmly together while the plaster is applied ; and as a 
rule the traction of the plaster should be upwards — 
i.e. it should be affixed to the lower edge of a wound 
first. In removing strips of plaster from a wound, care 
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should be taken not to drag it open, and to avoid this 
the strap of plaster should be lifted up at the ends and 
drawn gradually to the centre, whence it may be gently 
detached at last. 

In ordinary wounds where other dressings are to 
be applied, not more than one or two strips will be 
required ; but in exposed situations (as the face), 
where other dressings cannot be conveniently applied, 
the strapping may be made to cover the wound entirely, 
being cut in small strips, which should partially over- 
lap one another, and these may be again crossed by 
others if necessary. 

Where traction is required, as in plastic opera- 
tions, it will be found convenient to use two strips 
of plaster of different widths, the narrow one pass- 
ing through a transverse slit in the broader one, so 
as to allow of the parts being forcibly drawn together 
(fig. 17). 

Ordinary strapping is soon decomposed by the 
secretions of a wound, and turns black from the lead 
it contains, and the part to which it is applied is often 
discoloured in the same way. This may be at once 
removed by gentle friction with a little olive oil or 
vinegar, and the subsequent application of soap and 
water ; and in the same way the house-surgeon may 
clean his sticky fingers more readily than with tur- 
pentine, as usually recommended. Plaster is readily 
warmed by holding it with the plain side against 
a hot- water tin, with which the operating-theatre, 
surgery, and each of the wards should be provided ; 
or, more efficiently, by dipping the straps into the hot 
water for a minute or two. When treated in this 
way the plaster lies much more smoothly, and can be 
more readily adapted to an irregular surface. A cloth 
should be used to soak up the superiluous moisture 
after the plaster is applied, and to press it close to 
the limb. When required to be applied beneatli a 
Listerian dressing the plaster must be dipped in hot 
carbolic solution (1 in 20). Before using a sheet of 
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^H plaster it should be wiped briskly with a dry cloth, to 
^H get rid of the duat and particles of plaster whidi 
^H collect on the surface. 

^H To elrap a limb.—'Vho leg is the limb most fre- 

^H quently strapped, for the treatment of varicose ulceis 
^P &c. ; but the arm might, if" necessary, be treated ia 
^H precisely the eume way. 3]he straps should be oi 
^H H half inch wide, and about twenty inches long, and 
^H should be appHed from two inches below to at least 
^H the same diataiice above the ulcer ; and where the 
^H veins ore much enlarged, the strapping may be car- 
^H ried further up the limb u ' 

^H , '' "s^ ^^ advantage. The heel he 

^H /^^ ^&^^ raised upon a stool, the sutv- 

^H ^ ^^^~^w^ S^o^'i facing the patient, paase*. 

^H J ^^ ^^"^VwmS * well-warmed strap undof 
^H M ^ Mf ;iijfc\ lift the limb, and applies 
^V i J M ' 1k!^ middle of it to the back o£ 
^^ if J ^ / i^l.ViS ^^^ ^^8) tlisB bringB the endv 

over the sides of the limb a 
crosses thera in front, th« 
direction of the ends being op-! 
wards, so as to accommodata; 
the inequalities of the limt^ 
and enable the strapping t4 
lie perfectly smooth without: 
any snipping. The next strap 
is put on ui the same way, 
but is made to overlap the first 
for a third of its width, and 
so on throughout (fig. 66). In 
drawing the ends of the str^ 
forward, care must bo taken 
but not too great traction, lest 
the patient should lie unable to bear the pressure,, 
and the whole thing have to he undone. It will be 
observed in the illustration that the ends of the straps 
are not seen, they having been carried on towards the 
back of the liuib ; and the straps should always be 
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out sufficiently long to pass, as in this instaace, well 
beyond the margin of the ulcer. 

In removing strapping from a limb or joint, it 
saves both time and trouble to pass a director beneath 
it, and lay it open with a pair of scisaora, and so re- 
moTe the whole at once, instead of pulling off each 
strap separately. 

To strap a joint. — The ankle or knee most com- 
monly requires the application of strapping, either 
alone or conjoined with 
other applications. 

Ankle. —Tha strapping 
should be carried from near 
the roots of the toes to a 
couple of inches above the 
ankle-joint, and should be 
begun under the sole and 
crossed over the instep, as 
far as possible towards 
the heel. A second set of 
straps must then be carried 
up behind the tendo Acbil- 
lis, so as to embrace the 
malleoli and cross on the 
instep, and thus the whole 
joint will be covered — the 
heel being left exposed, 
which is an advantage 
rather than otherwise (iig. 
67). In order to make the 
plaster lie smoothly on the 
inequalities of the joint, it 
will be necessary to snip y^^ ^^ 

the edges in various places, 

and smooth each strap with the palm of the hand 
before applying another. 

Knfie. — Twilled calico plaster, or soap plaster, 
spread upon wash-leather, is the most suitable for 
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strapping the knee or elbow. The straps are to be 
appUed in precisely the same way as upon the leg, 
and must be long enough to reach thoroughly round 
the joint and orosa in front (fig. 67). 

Scott's dresshuj consists in. the application of stri|il' 
of Hut spread with mercurial ointment (Uug. Hydnw 
gyri Co.) in the same way as the straps, which a- 
then to be applied over the lint so as to make p' 
sure un the diseased joint ; they should be carria 
for a short distance below and above the lint, bo < 
to take B, lirm hold of the hmb. 



To strap a teaticle. — One of two methods have 
described, but the following will be found simple 




efficient. It is essential to shave off all the hair 
the pubes and scrotum of the affected side ; and 
operator, sitting in front of his patient (who shoul 
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stand with his back against the wall), is then to grasp 
the enlarged testis with his left hand and separate it 
from its fellow, pushing it well down to the bottom of 
the scrotum. A strip of wash-leather plaster is then 
to be applied immediately above the testicle as tightly 
as it can be borne, so as to prevent the gland slipping 
up again, and this strip should go twice round ; or if the 
plaster is not at hand, a piece of lint may be put beneath 
common strapping to protect the skin. Strips of ordi- 
nary strapping, half an inch wide, are then to be cut of 
sufficient length to reach from the ring of wash-leather 
vertically over the testis, and back to the same point 
on the opposite side, and these should be applied all 
round so as to envelop the testis completely. The 
simplest way is to apply one or two in front first, and 
then similar ones at right angles, as is shown in the 
engraving (fig. 68), and afterwards to fill in the inter- 
vals. A long strip of plaster, half an inch wide, is 
then to be wound horizontally over the other straps, 
beginning from as near the bottom of the testicle 
as convenient, and carrying it up over the original 
wash-leather ring, so as to envelop the testis and keep 
all the vertical straps from slipping (fig. 69). Three 
or four of these long strips will probably be required. 
So long as compression is effected, the regularity 
of the strapping is a matter of secondary importance, 
and the house-surgeon must not be disappointed if 
he is unable to produce the picturesque appearance 
which is given in drawings not taken from nature. 
In a day or so the testicle will be found to have 
shrunk so that the strapping forms a loose bag 
around it, and will require a repetition of the appli- 
cation. 

To strap a breast. — This is one of the most efficient 
modes of giving support to an inflamed or enlarged 
breast, and has the advantage over the bandage of not 
getting loose. The straps should be from one and a 
half to two inches wide, and about thirty inches long : 
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and the breast being held up by an asGLstant, the end 
of a strap should be firmly attached just above the spice 
of the scapula o£ the opposite side, then brought over 
the clavicle, under the diseased breast, across the asilla, 
and round to the back again (fig. 70). The first strap 
should go just below the breast ; the next, slightlf 
overlapping it, should go a little higher ; and 8o od 
towards the nipple, until the necessary support is 



end < 




given; additional straps being brought down from 
the shoulder of the affected aide if required. If com- 
preasion is desired aa well as support, crosB straps may 
be brought from the upper part of the axilla of the I 
affected side above the nipple, to end below the oppo- | 



Strapping in fractures <tc. — Beaidea the above <it- 
dinary uses of strapping, it will be found a most useful i 
adj u vant in the treatment of fractures, def ormitieB, iftj I 
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both by fixing splints and apparatus more firmly than 
can be effected by bandages alone, and by giving the 
power of effecting traction upon a limb without exer- 
cising compression, which is often a matter of great 
importance. 

For this latter purpose, now usually employed by 
extension with a weight, the common strapping can- 
not be relied on, and plaster made of stout jean or 
brown-hoUand should be preferred. 
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CHAPTER VIII 



BANDAGES 



A THOROUGH knowledge of bandaging is essential for 
a house-surgeon, and can only be attained by constant 
practice. The material used for bandages varies 
slightly at different hospitals, but generally consists of 
coarse unglazed calico, torn in lengths of from seven 
yards upwards, and of several widths to suit different 
purposes, the most commonly used being two and a 
half inches wide. A more elastic and cooler material 
is the lint-bandage, sometimes called wiater-dressing 
bandage. The double woven-bandage known as Chur- 
ton's is quite unfit for surgical purposes, though com- 
monly supplied by chemists. A bandage should be 
firmly and evenly rolled ; for unless this is done it is 
impossible to apply it to a limb properly ; and this 
may be accomplished either by hand, or better, by one 
of the little machines invented for the purpose, of 
which the illustration (fig. 71) represents one of the 
neatest (made by Aitken, of York), which may be 
readily attached to a table or bench when in use. 

Martin's india-rubber bandage, as imported by 
Krohne and Sesemann, is useful when support and 
moisture are required, as in certain cases of eczema 
and ulcer of the legs, but is too hot for general wear 
in cases of simple varicosity. It must be applied as a 
spiral bandage, aud just tight enough not to slip down. 
The bandage should be removed at night, and having 
been sponged with cold water, is to be hung over a 
line to dry, or it can be wiped dry at once and rolled 
up with the tapes in the centre. 
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Bandages are called single-headed or double- 
ded rollers, according as they are rolled in one or 
► parts, the former being the ordinary method, and 
ays intended in the following pages unless the 
trary is expressly mentioned. 
The following will be found to include all the 
dages which can be required in the ordinary 
ctice of surgery ; minute subdivisions and useless 
iplications having been purposely avoided. If a 




Fig. 71. 

geon is fully acquainted with all here described, 
will find no difficulty in adapting his bandage to 
T out-of-the-way case which may occur to him. 
In applying any bandage the operator should 
.sp the roll in one hand, and taking the loose end 
the other, apply it to the limb so that the outer 
'face may be against the skin, by which the roller, 
it is being carried round, will always lie close to 
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the limb, and the bandaging will be much neater than 
if applied in the contrary way. 

Spiral. haruhge.^^The nature of the spiral bandage 
is indicated by ita name, and it consists in covering a 
limb by a series of spiral turns, each overlapping mv 
one below for about one-third of ita width. In prac- 
tice, however, owing to the enlargement of the liniba 
at the upper part, it is impossible to apply thia ■ 
bandage without making ' tui-ns ' in it — i.e. folding J 
the bandage upon itself so as better to accommodate i 
the shape of the limb. To make these turns neatly 1 
is the difficulty which besets the beginner, bat if he 
attends to the following rules a little practice will 
soon overcome it ; — 1st. A turn should never be made 
over a prominence of bone, and, where possible, should 
be on tiie outside of a limb. 2nd. However tightly 
the bandage may have been drawn before, at the 
luoment of making the turn it should be held quite 
loosely, when with one movement of the Mrrist the 
required turn may be made, and can afterwards be 
pulled as tight as may be necessary. (It is sometimes 
recommended to lay the forefinger of the opposite 
hand upon the bandage at the point where the turn ia 
to be made, and to fold it over the finger, but if the 
above rule of holding the bandage quite loose is 
.attended to, there is not the least necessity for so 
doing.) 3rd. In making thetum the hand should be 
held slightly above the level of the limb, and care bo 
taken not to unroll more bandage than is actually 
required for its performance. 

Figtire-of-ei^hl bandni/f.— The natui-e of thia ia 
also indicated by its name, and being formed without 
any turns, its application is easier than that of tb« 
other variety. 

The spiral is most applicable to the surface of the 
limb, while the figure-of-eight is peculiarly adapted 
for the joints. Either may be applied separately, oiio 
the accompanying drawing, where the right leg (fig. 72) 
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d with the spiral alone, and the left (fig. 73) 
with the figure-of-eight alone. It will be observed, 
however, that the spiral dooa not fit well around the 
ankle, while the figure-of-eight would have been very 
difficult to apply smoothly over the swell of the calf, 
A combination o£ the two ia the beat, as seen in 




tig. 7-1, where the spiral ia used in the foot, the figure 
of-eight round the ankle, and the spiral is begun 
again (at first plain, and afterwards with turns) in 
the leg. 

It will be observed (in figs. 72 and 73) that the 
appearance of the two bandages is almost precisely 
'pilar ; so that a skilful manipulator would carry his 
Uge from the too to the groin, using the figure-of- 
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eight over the ankle and knee, and the spiral over t 
limbs, without in any way interfering with the ni 
formity of its appearance. 

In order to render the method of bandaging m 
form, it ia recommended to bandage _/W)m the inn 
of a limb, and thus bring the turns to its outer m 
The operator, in order to do this while in front of ! 
patient^ — the proper position — must be able to ban 
age equally well with both hands (an art east 




acquii-ed) ; for he will require to bandage the ri, 
leg with the left hand, and vUv vcrsd. This met) 
is of course, not absolutely essential, but enhai 
considerably the symmetrical appearance of 
bandages. 

To bandage Ihe hg, — To tis the bandage 6niil; 
most important point) a tignre-of-eight turn sh< 
be made around the ankle, the foot being raided t 
coDTeolent height upon a stool. If it is desirabl< 
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bandage the foot, a few spirals and turns {fig. 74) 
may theii be made over it, beginning at the roots of 
the toes ; but if not, the bandage should take another 
tigure-oE-eight turn at once, overlapping the former 
by about one third of its width. This will give the 
bandage sufficient ' spring ' up the leg, and the spiral 
folds may be at once begun, the first two or so being 




plain, the turns then commencing on the outer aide of 
the leg, and being continued as high as the bandage 
goes. In simply bandaging the leg it is usual to 
leave the heel exposed ; but if for any reason it ia 
desired to cover the hee!, a series of figure-of-eight 
turns over the back of the foot and behind the heel 
mast be made, so as to cover the heel from below 
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I Upwards, each turn of bandage overlapping that pre- B 
ceding it for half its width. H 

To bamlnge the ankle. — The method of applying V 
the figure- of- eight to thiBJoint is auifitiently explained T 
in the above paragraphs (fig. 74). 1 

To bandage l/ie knue.—The figure-of-eight is to be j 
used for this, but its application i-eqoirea some httle 
care, or it will be found to aiip. In order to fix the 
eud, supposing the bandage has not been brought op 
tlie leg, it should be laid across imtuediately below 
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the patella (fig. 75), and the bandage be carried 
round the limb below the knee, ho as to cross it, ThB 
roller b then carried behind the ham to the inner 
condyle, and makes a loop embracing the thigh 
diately above the joint ; it is then brought behind the 
ham again to the inner side of the Joint, and ina<le 
to overlap the former loop neatly ; then around tha 
femur again, but lower than before, so as to make tha 
nest loop fit in properly, and so on, till tlie appear- 
ance of fig 76 ia produced, where the original low 
round the femur is completely hidden by the folds «■ 
the figure-of-eight loops applied over it, 

To bandage tlie grain : ajAca. — This useful bandagO 
is best applied while the patient stands, the surgeoa 
being in front of him (fig. 77). The bandage ia to ba 
carried along the lower part of the groin of theaSect«4 
side, from within outwards, and over any pad whith 
it may be desired to hold tliere ; then to pass round! 
the pelvis, and back over the pubes, crossing tbi 
former fold at the groin, and thus completing tlM 
figure- of- eight. A series of similar turns, i "^ 
slightly overlapping the other, may then be oar 
round in the same way, until the part is covered u 
sufficient compression produced. The amount of con 
pression in the groin may be easily regulated by ii 
creasing or diminishing the size of the pad, to whi( 
the bandage may be secured by a couple of stitches. 
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e both groins: double npica. — Beginning 
in the saine way a:s in the siuj^le spica, the bandage is 
carried over the right groin, then around the pelvis, 
and (tig. 78) brought over the left groin to form a loop 
on the left thigh. It is now caiTied across the abdomen 
to the right side, and encircles the hody at the waist, 
whence it traversea the abdoineii again to the right 




gnnn crobBing the (.ommencement of ths bandage 
there and paasing lound tbe right thigh A serieB of 
turns of this descnption will efiectually LO\er both 
groins as seen in the fagure 

It must be noticed that the turns round the 
pelvis sliould be kept strictly below the bnm of the 
pelviB but that th >3e round the waist will be at 
tbe level of the uml dii,iis since the integrity of the 
bandage depends very mucli upon this being fully 
attended to. 
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To bandage the peristeum iind jmbfiK. — The tollow- 
iug method for keeping antiseptic dressings on tha 
perinwum and pubes without interfering with Uie 
natural functions of t]ie part has been described 1^ 
Sir W. MacCormac, who employs the pelvic support 
of Volkmann (fig. 79) to facilitate the application of 




the bandage. It ia familiarly called the ' St. Andrew^ 
Cross ' of the pei'infeum. 

The bandage, after a turn round the body, paSMi 
down obliquely across the left groin, then behind 
the left thigh, just below the fold of the nates, and 
obliquely upwards across the perinicuni, and througil 
the right groin, towards the right iliac spine. It then 
passes around the body behind, and from the left iliao- 
spine oblifjiiely downwards along the left groii 
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cross the periiiBeuiii, and go below the gluteal fold on 
the right thigh, and so on round the body again. In 
this way the bandage crosses in both groins and over 
the perinseum, and antiseptic gauze or wool can be 
thoroughly kept in position in each region, the penis 
projecting through an opening in the dressing. 

AJier an operation /or hernia, the deep dressing 
having been applied according to the fancy of the 
stu^eoo, a snpe^cial dressing large enough to cover 




the lower part of the abdomen and the adjacent parts 
of the thighs should be applied, with a hole through 
it for the passage of the penis, A good roll of wool 
should be placed beneath the scrotum to efficiently 
support the testicles and prevent the possibility of 
infection from the anus. To efficiently maintain this 
dressing a Hpica bandage (fig. 77) should be applied to 
each groin, followed by the perineal bandage already 
described {fig. 79). Over all a piece of waterproof 
hat-lining, the size of the superficial dressing and with 
a corresponding hole for the penis, should be carefully 
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secured with a aufficient number of safety-pins, so M 
to obviate the possibility of urine finding its way into 
the dressings. 

To bandage the breast.-— A couple of tunui are 
to be taken round the waist, immediately below tha 
breast, in order to fix the bandage, which is then to be 
carried under the affected organ and over the oppowte 




shoulder ; then around the waist, so as to fix the former 
turn, and next under the breast and over the shoulder 
again, and an on altematoiy until the breast is suffi- 
ciently covered and aupportetl. 

In the drawing {fig. 80), the iiandage ia only p»^ 
tially applied, and it will be seen that, at the last, t«0 
turns have been successively made under tjie breafitv 
and this will often be found advisable. The nest turn 
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would go round the chest above or below the opposite 
breast, and so on, as high aa might be necessary. 



both breasts (fig. 81). — Beginning 
around the waist as before, the bandage is taken 
under the left breast and over the right shoulder, and 
thefti half round the waist again to fix the turn ; next 
across the back to the left shoulder, across the chest 
and under the right breast and round the back to the 
left side. The next turn is under the left breast and 




half i-ound the chest, and so on alternately, the folds 
being applied on the left from below upwards, and 
on the right from above downwards, and crossing 
alternately on the front and back of the cheat. The 
order would, of course, be reversed if the bandage 
were applied in the opposite direction round the 
waist at first, and it is immaterial ■which method is 
followed. 
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Bandage for dressing after removal of breast — The 
Listerian method of dressing after removal of the 
breast is described at p. 174, but many surgeons prefer 
the less complicated dressing of iodoform and salicylic 
wool. In either case the following bandage wiU be 
found serviceable (fig. 82). The arm, shoulder, and 
back, as well as the immediate neighbourhood of the 
wound being enveloped in antiseptic wool, a couple 




Fig. 82. 



of turns of the bandage are taken round the chest and 
arm, and the bandage is then carried round the trunk 
so as to ^yL the lower edge of the dressing both in 
front and behind. The bandage is then carried over 
the shoulder of the affected side, where it is secured 
with a safety-pin, and down the back of the arm be- 
neath the elbow. It is then taken over the opposite 
shoulder so as to support the elbow, and crossing the 
back obliquely (where it should be fixed with a pin), 
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i brought forward obliqufely to go beneath the hand 
Dd end in front, where it ia secured with a pin. 

To bandage tiie finger (fig. 83). — A bandage three- 
oartera of an inch wide will be moBt convenient, and 
conple of turns (leaving out a loose end) should be 
lade round the wrist. The band^^ ia then brought 
rer the back of the hand, and taken in a series of 
pirals to the tip of the linger, which it surrounds, and 




J brought back by regular spirals in the opposite 
ireotion to the root of tiie finger again ; crossing the 
ormer bandage on the back of the hand, it finally 
orronnds the wrist, and can be finished ofi' by making 
knot and bow with the loose end. 

The penig may be bandaged in a similar way, but 
t will be sufficient generally to commence at the root 
if that organ, without going round the groins. 

In applying simple dressings to either finger or 
•enis, it will be sufficient to twist a piece of lint round 
I few times, after the manner of the above bandage, 
md to finish off by slitting the lint and tying the two 
inds around the part. 
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To bandage all thefi'ngery. — The bamjage is earned, 
roundthewriat, and then spirally over the little fingW 
as described above ; it then pasaes round the wrist^ 
and down to the ring finger and back to the wrist, and 




so to each finger and the thumb successive _ 
in fig. 84. TMsbandage is used when, incomes of fm> 
ture of the upper arm J:c., it is thought odvisablata 
bandage the hand to prevent tedema, and is also appli- 
cable in cases of wound of the palm. 

To bandage the thumb : spica of thumb. — A. bona 
age, about three-quarters of an inch wide, ahould b 
fixed round the wrist by a couple of turns from withf 
outwards, and is then to be brought over the back c 
the thumb to the lowerpart of the first phalanx, aronn 
which it is to form a loop. Then crossing itself at d 
phalanx, and passing over the back of the hand, tl 
bandage will arriveat the outer side of the wrist, u 
which it is to pass, to descend upnn the thumb ai 
form another loop, slightly overlapping the former m 
and so on until the appearance given in fig. 85 t 
produced. The bandage is to be finished off by tin 
or three simple turns round the lower end of tlM 
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This bandage is very useful in maintaining pres- 
sure upon the ball oE the thumb in cases of wound 
attended with smart hcemorrbage. 




To bandage the hand and arm. — The roller is 
fixed by a figure-of-eight tnm around the meta- 
carpoB and miat, and the blindage commenced as 
near the fingers as desirable, by a aeries of figure-of- 
eight tarns ^g. 86) passing over the back of the hand, 
under the wrist, and down again over the root of the 
thnmb, thus crossing on the bock of the hand in regu- 
lar Hucoession. As soon as the bandage is brought 
fairly above the wrist, a few plain spirals may be 
applied, and the turns may then be commenced and 
carried along the outside of the arm. Around the 
elbow-joint the figure-of-eight turns should be re- 
sumed and applied as on the knee, or as figured in the 
application of a bandage after venesection (p. 123), and 
the turns maybe again resumed in the upper arm. If 
it should be desirable to include the fingers at the 
same dme as the arm, this will be best accomplished, 
<*1 



r 
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first, with a. small spiral bandage, as shown in fig. S4, 
and the above can afterwards be applied over it. 

■Bandage for tJif axilla spiea oj shoulder. — The 
bandage is brought from within outwards through 
the axilla, and over the pectomls to the top of de 
shoulder. It next forms a lx>p around the root of 




L 



the neok, and, crossing itself, is brought behind tliB 
shoulder to the axilla again. These figure-of-eight 
turns may be repeated as often as necessary, but it 
should be remembered that the one first applied is to 
be the highest of the set. 

This bandage may, if it is preferred, be carried 
under the opposite arm instead of round the 
(fig. 87). It will be commenced in precisely the 
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way, and the crossings will similarly be on the top of 
the shoulder. 




je/or tite tieck : spica of neck. — In order to 
keep dressings on the neck after operations in that 
region, the following bandage (fig. 88) will be found 
serviceable. Beginning on the shoulder, the bandage 
is taken through the axilla and round the neck once 
or twice (spica of shoulder). The next turn is taken 
round the neck and beneath the jaw over the top of ~ 
the head, and is repeated two or three times, thus 
completing the spica of the neck. Lastly, the bandage 
is carried round the forehead so as to fix the other 
tnims. A few safety-pins, judiciously placed, will keep 
the tnms round the neck from slipping up, and main- 
tain the continuity of the bandaged 

Bandages for tlis head. — The simplest form of 
bandage for the head consists of a couple of turns 
round the forehead and occiput, but this is very apt 
to slip up unless conjoined with a turn under the 
chin (fig. 89). The circular portion is to be fastened 
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with a pin just in front of the ear, and the bandage, 
being folded down over it, can be easily carried under 
the chin and over the vertex. In applying this last 
: two the roll of the bandage is necessariij' 
reversed, as shown in the illustration. 

When dressings are to be kept on the top of tha 
head, some of the tums under the jaw should beinad« 
first, so that they are kept in place by the drcnlw 




ones ; or, where it is deaii-able to avoid the unsight^ 
appearance of a bandage under the chin, the circnln 
portion should be apphed and fastened with a pin -*" 
the forehead ; a turn can then be taken over the hi 
and be pinned again at the occiput, and sobackwardi 
and forwards two or three times. 

When it is advisable to apply pressure to the aid) 
of the head (wound of temporal artery Ac), the fct 
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lowing modificatioii of tlie circular baadage will be 
advantageous : — After a, couple of simple turns round 
the forehead and occiput, the bandage is to be made 
to ascend and descend alternately as it passes over 
the point where pressure ia to be applied. The ar- 
rangement is seen in fig. 90, and closely resembles the 
appearance produced by making reveraefl turns, none 
oi which are, however, made, the bandage being kept 
flat to the bead throughout. 




Eeeurreid bandage of ike head; cajmlin 
bandage is an exceedingly useful one for keeping 
dressings upon the head, or for making pressure npon 
the integument after extensive scalp-wounds. It has 
the disadvantages of being a, little difficult to apply, 
and of being rather hot. 

A double-headed roller, two inches wide, is re- 
ired, one head being n third larger than the other. 



^jpiret 



282 



itANDAOE FOE THE HEAD 



The patient being seated, the operator stands behind 
liiia, and, taking the small roll in the right and the 
other in the left hand, applies the intermediate por- 
tion of the bandage upon the patient's forehead. It 
is essential that the commencement of this bacuUge 
should be as low on the brow- as possible, and the 
I'ljlla are then brought round the side of the head to 
as low on the occiput as convenient, for this wQl varj 




somewhat with the shape of the iudividual's head. 
The bandage in tlio operator's left hand is now U 
erosa the other, and to be transferred to the right 
hand, while the other bandage is to be folded over i(^ 
and carried along the middle line of the head with 
the operator's left hand. 

The bandage now in the right hand continues itt 
liorizontjil cour-ii' inound the hpnd to the forehead, 
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where it again crosses the otlier bandage aud passes 
round to the occiput. The vertical bandage is folded 
back over the horizontal (which keeps it in position), 
and passes a little to the leji side of the middle line 
to the oceipat. It is then crossed again by the hori- 
zontal bandage, and passes forward to the right aide 
of the middle line, and, being again crossed by the 
horizontal, passes to the occiput on the left, over- 




lapping the former fold in the same direction. This 
is the point in the application shown in the illustration 
(fig. 91), and the hands, having just exchanged band- 
ages, are seen passing, the one in a horizontal, and the 
other in a nearly vertical direction. These turns, 
from before backwards and in the contrary direction, 
areregularlycontinueduntil the whole head is covered, 
when the horizontal bandage is to make a few extra 



rouuds, Eo as to keep all tight. The result is seet 
fig. 93, where the end of the vertical bandage 
been left hanging out to show how it is finally seoored 
by the horizontal turnb It will be observed that all 
the folds ftom forehead to OLCiput are on the left of 
' e middle line, while those m the contrary directiim 




on thL ngiit (iiLat catt f<hoiild 1 e tukeu to 
the horizontal blindage low <Io\iq on the brow, and to 
place the crossings of the bandagL,f< as near to tJiS 
middle line as practicable 

To hatidaqi' a stump — The object of thia bandagft" 
is not only to conlme the necessary dressings, bi^. 
in addition, to support the flaps, and counteract the 
tendency of the muscles to drag away from the cut 
extremity of the bone. In order to accomplish then 
objects, the bandage should be begun at some distaneS 
from the end of the stump, and he carried round \V 
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with iiiodei'ate tightness from above downwurds for a, 
few turns ; the right hand then holding the roller be- 
neath the limb, the left is to grasp the part, so as to fix 
the bandage with the tips of the fingers at that point 
The roller can now be brought up over the face of the 
slump, and be fixed in front with the thumb (iig. 93), 
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^6 he t&ken back again a little to one uide of the first 
fold, and again secured with the fingeru ; and this cai i 
be repeated until the stump is sufficiently covered, a, 
few circular turns being made at the last to secure the 
folds in their proper places ; or, if preferred, a circular 
turn may be made after each fold across the stump, so 
as to secure it at once and set the left hand more at 
liberty. 



I useful apparatus for keeping 
dressings on the perinteum or anus. It is formed of 
one piece of bandage, to go round the waist and fasten 
by tying or with a button, to the centre of which 
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another piece is attached, to pasa between the tliidH 
and be fastened to the circular portion in front. 'Dii^ 
vertical portion may be conveniently split towardstl* 
end so as to pass on each side of the scrotum, andmtr 
be uBed to keep dressings upon the groins, if the ead)- 
are made to diverge well in front. 

An extemporaneous T bandage may be forineJ 
from an ordinary roller by fastening it around ll* 
waist with a knot in front, then carrying the end be- 
tween the thighs and on one aide of the genitals, loop- 
ing it over the circular bandage behind, and bring^ 
it forward again on the other side of the genitals, to 
fasten in front. This is the form ordinarily applied 
after an operation for fistula in ano &c., but is then 
generally commenced behind. A very convenient 
plan in the case of operations about the fem&le 
genitals is, by means of a tape round the waist, to 
fasten an ordinary diaper beliind, which, being kept 
out of the way during the operation, can be drawn 
down and secured with a pin to the tape in front at 
its conclusion. 

Suspensory bandage. — The ordinary woven suspen- 
sory bandage of the instrument -makers is convenient 
enough when the testicle is not enlarged, but if it is, 
the scrotum may be more convenientjy supported 
with a handkerchief. This should be folded into a 
triangle, and the straight side or base being pas^ 
beneath the scrotum, its ends are to be attached to a 
piece of bandage going round the waist. The apex of 
the triangle is then brought up in front and fastened 
to the bandage at the required height. 

Support for the scrotum may be gained by addii^ 
to ft T bandage a piece of calico, sewn at right angle! 
immediately behind the point to which the bandage ii 
split to allow of the passage of the penis. This passei 
beneath the scrotum and supports the testicles, beinj 
attached on each side to the waistband. 

When the patient is confined to bed, efficient 
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ort for the testes can be obtained by placing a small 
Qshion between the thighs, or by fixing a broad strap 
f plaster across both thighs, upon which the scrotum 
lay rest. 

Many-tailed bandage, — ^This may be formed in two 
''ays : either by taking a piece of calico or muslin the 
mgth of the limb, and wide enough to go at least 
nee and a half round it, and then tearing it trans- 
ersely from each side in strips, two inches wide, to 
rithin a couple of inches of the middle ; or by making 
number of strips of equal length of ordinary bandage, 
nd then attaching them along another central piece 
t right angles, with a needle and thread. Tn either 
we the central portion is to be applied to the back 
f the limb, and the transverse pieces folded over it in 
Bgular order, beginning from below. In stitching 
iie transverse strips to the central portion, the upper 
brip should be attached first, and the next made to 
verlap it slightly, and so on to the end, so that when 
>lded over from below upwards each turn may over- 
kp slightly the one below it, and thus give additional 
ipport. This is an advantage which the bandage 
>es not possess when made from a single piece of 
ilico. 

The many-tailed bandage is applied to limbs which 
jquire constant dressing, but which it is desirable 
iould not be moved, as they would of necessity be 
)r the application of the ordinary roller. 

Handkerchiefs may be usefully employed in some 
ises, either as temporary or permanent supports. 
he use of handkerchiefs in British surgery is not, 
owever, of sufficient extent to require a detailed 
ccotint of the various "tnethods of application, which 
ill be sufficiently appreciated by referring to the 
escriptions of the corresponding forms of bandages . 

Slings for the arm or hand may be most con- 
eniently formed of a handkerchief folded into a 



triangle, or of a triangle of any suitable material, 
sling for the hand {fig. 94), where the object is toanp- 
port and raise the part, is best made by folding ti« 
triangle into a broad cravat, which can be then knotted 
round the neck so as t-o give the required height to 
the hand. In applying this, the end of the aliag 
passing in front of the hand should always go orer 
the opposite, shoulder, to meet its fellow at the boA 
of the neck. The revorae method of proceeding ' 




not give nearly so efficient a support to the ham 
which is apt to slip out. 

Mr, Gamgee invented a 'pin sling' (6g. 95), I 
which the hand can be conveniently raised to aiU 
required height by attaching the cuff to the coat witi 
a strong safety-pin. A second pin uttoches a fold C 
the aleeve to the coat just under the elbow, and a thiB 
pin, fixing the inside of the arm-sleeve to the body I 
the coat, is advantageous. 

A sling for the arin {fig. 96) is best formed b 
pkoing the base of the triangular handkerchief ht 
neath the wrist, and taking the end of the aling whid 



tasses in front over the shoulder of the affected side, 
o meet its follow at the back of the neck. The apex 
if the triangle may either be folded in or brought 
■ound the arm and pinned in front. 

In nsing any sling made from a handkerchief, the 
rearying drag round the neck and uncomfortable 
iressure of the knot may be entirely obviated, by 
ittaching the ends of the handkerchief to the coat or 




Iress at the back of the shoulders, by means of a 
soaple of safety- pins. 

The arm-aling made of leather or perforated zinc, 
irith a padded strap, is a moat comfortable support if 
jroperly put on — viz. with the atrap going through 
;be axilla of the affected side, across the back, and 
)Ter the opposite shoulder. It is usually put on round 
he neck, where its drag is most irksome. 

To tie in a coiAefer.— Various modes of performing 
Jiis operation are practised. In all cases, if a silver 
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- catheter ja used, the tapes will be made fast to the 
rings at the end of the instrument ; but if an elastic 
catheter is preferred, the tapes must be fastened 
securely to it by means of a, clove-hitch, the nature of 
which is described in the chapter on Dislocations. 

Ist method. — A piece of narrow tape about 
twelve inches long is passed through both rings of 
the catheter, and the ends are brought down tlie 

I opposite sides of the penis. Tlie foreskin is tben 




1 



drawn well forward, and a pioce of strapping half an 
inch wide ia carried circularly three or four times 
round the body of the penis immediately behind the 
glans, enclasing within it the ends o£ the tape. This 
method is very effectual provided the skin has been 
drawn well forward, for otherwise the catheter has too 
much play. The strapping round the penis does not 
produce chordee, as might have been feared, since the 
plaster only adheres to the skin without materially 
compressing the organ itself. 
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This method may be modified by using ligature 
thread or silk instead of tape, knotting the two 
threads together about two inches down, and tying 
them behind the corona glandis beneath the foreskin, 
the knot Ijdng by the side of the frsenum. 

2nd method. — A tape is passed through the rings 
as in the former case, but a greater length is neces- 
sary. The ends are to be brought on each side of the 
scrotum and between the thighs to the loins, where 
they are to be knotted together and then fastened 
round the waist. 

This method holds a metal instrument very 
securely in the bladder, since it is impossible it can 
come out while the tapes are properly tightened ; but 
it is unsuitable for cases where there is a tendency to 
chordee, or with a soft instrument. 

3rd method. — A piece of bandage a yard and a 
half long is split at each end for one- third of its length. 
Two of the tails are fastened round the waist, and the 
other two carried along the groins and between the 
thighs, to be fastened to the waist bandage behind. 
The tapes or threads attached to the catheter can now 
be readily fastened to the. bandage close to the root 
of the penis, a hole being cut in the bandage for the 
purpose if desired. 

4th method. — For this an ivory or gutta-perchfi 
ring, large enough to go easily over the penis, is 
necessary. As this method is a little complicated, it 
is well to avoid its repetition every time the catheter is 
changed, by tying separate pieces of tape to the rings 
of the instrument, so that it can be freed without 
removing the whole bandage. The tapes are brought 
down on each side of the penis, and are knotted to the 
ring around the root of the organ, the length of the 
tapes being accurately adjusted so as to hold the 
catheter in its proper position ; the tapes are then 
carried round underneath the thighs and encircle 
them, a knot being formed in the centre of the groin 
on each side. The ends are next carried round the 
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loins, and, having been crossed, are finally tied near 
the umbilicus (fig. 97). Csre must be taken that the 
ring is amply large, and that the portions of tape 
on each side of the penis are maintained au£6cientlj 

5th method. — The following plan has been devised 
by Sir Henry Thompson, and answers well (fig- 9S), 
The middle of a piece of ' bobbin thread ' (^which cuts 
much less than ordinary ligature) is tied on to an 
elastic catheter, and the double thread carried half- 




way down the side of the penib, where it is Icnottad 
(a). The tw o threads then encircle the organ loofielyi 
and are again knotted on the opposite side (b). A 
bundle of pubic hairs hdviug been selected, the threi 
are adjusted to the proper length, and are tlien ti 
around the bundle of liaira (c). A similar threodlj 
then tied on the opposite side of the catheter, i 
the proceeding repeated, each pair of threads 6 
circling the penis, and heing tied to thu pubic h 
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on tlie side opposite to th&t on which they hold the 
catheter. 

When a metallic instrument is used, the ordinary 
Btilette will be sufficient to restrain the flow of urine ; 
bntwhenati elastic catheter is preferred, a little wooden 
spigot must be fitted to it. In cases of injury to the 
bladder &c., when it is desirable to carry off the nrine 
as fast as it is secreted, an india-rubber tube may be 
coDveniently fixed to the instrument and carried into 
a suitable urinal under the bed. 




A cannula or catheter passed through the rectum 
into the bladder is best maintained in position by 
four tapes, two passing in front and two behind to 
a circular band round the waist. 

A catheter, when retained for any time, is apt to 
become clogged with mucus &c., and if it is unde- 
sirable that it should be removed at the moment, it 
may be readily cleared by passing a stream of water 
through ittymeansofthe india-rubber bottle described 
in the section on ' Washing out the bladder ' (p. 89). 
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To He apatientfor lithotomy. — This operation ie 
frequently bungled in the operating-theatre, to tha 
annoyance ai both operator and bystanders. The 
bandage, usually of flannel, or soft, broad, worsted tape, 
ehould be about a yard and a half long when doubled, 
and the assistant who is going to tie should make a 
noose in it, by placing the centre of the double over 
his own wrist, then taking hold of the bandage lower 
down and drawing it through the loop on the Inck of 
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his hand (fig. 99). The noose thus formed is to be 
fastened securely round the wrist of the patient on each 
aide by a couple of assistants (iig. 100), and when the 
operating-surgeon gives the signal {generally after the- 
staff is introduced), another pair of assistants should 
bend the patient's knees and place his feet in the palmi 
of his own hands. The first pair of assistants aR 
then to bind the hands and feet firmly together, by 
forming a series of figure-of-eight turns round th« 
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ankle and wrist with the ends of the bandage, finishing 
off in front of the ankle-joint with a bow. The patient 
is then brought to the edge of the table, and an assist- 
ant on each side holds the knee steady by passing* his 
arm over it and firmly grasping the foot, carefully 
maintaining the position the operator may indicate. 

For all long perineal operations, especially the 
tedious ones performed on the female, some form of 
retentive apparatus is to be preferred to the tie, which 




is apt to become loosened and slip. Either laced 
gaiters may be employed, in which case the lacing 
goes across the sole and the ring is to the outer side, 
or a simple padded flat strap may be used ; in either 
case to be hooked on to a stout wrist-band (fig. 101). 

Retractors are not nearly so often used as in former 
days, but the house-surgeon should know how to make 
one if desired. In amputations of limbs with a single 
bone a retractor of two tails is required, but where 
there are two bones, one with three tails will be neces- 
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sary. A retractor is made of a piece of calico 
width suitable to the size of the limb, and about 
feet in length. One end should be split and toi 
to the centre of the retractor, where a small circL 




Fig. 101. 

be cut out with the view of accommodating the 
better. The three-tailed retractor is made in the 
way, but is split into three parts, the middle 
being intended to pass between the bones. 
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CHAPTER IX 

PRACTUBKS 

IE entire subject of fractures is much too wide to 

treated of systematically in a handbook like the 

esent, and it is to be supposed that a house-surgeon, 

sides having a general knowledge of the subject 

>m previous reading, will possess some larger work 

L surgery to which he may refer for any minute 

•int of diagnosis. In the following pages, therefore, 

ference will be made only to such details of the 

eatment of the ordinary features as may be useful 

the house-surgeon, leaving him to refer to the works 

Erichsen, Bryant, and Pick, or to the elaborate 

merican work by Dr. Hamilton, for further in- 

rmation, and for varieties of treatment other than 

ose in common use in English hospitals. 

Diagnosis. — In the majority of cases there can be 
) doubt as to the nature of the accident on its first 
[mission. The distortion of the limb, and the in- 
)ility of the patient to perform the ordinary move- 
ents, will sufficiently mark the nature of the case, 
hich will be further confirmed by the sensation of 
epitus imparted to the hand placed over the seat of 
jury while the limb is gently moved. When it is 
jrfectly obvious that the bone is broken, it is only 
uelty to twist and turn the limb about merely for 
le sake of producing crepitus, and thereby injury is 
ten done to the soft parts, and the amount of ex- 
avasation is in all probability increased. 

The errors into which the young surgeon may pos- 
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sibly fall are, first, mistaking a deformity MaQlting 
from an. old injury for a recent fracture (particularly 
if the patient should not be able to answer questions 
from drunkenness ifec), and, secondly, mistaking thf 
iiropitufi of a joint for tbat of a fracture. The latter 
is the more common error, and fortunately does little 
real harm. To guard against this, it will be necessary 
to notice whether the entire bone moves when rotated, 
or whether (as in fractBres) the crepitus is produced 
in the length of the bone ; careful measurement and 
comparison with the opposite aide will show also that 
there is not the slifflUeM difference in the length of 
the linibG, and the patient, if urged to do so, will 
probably be able to exercise an amount of force with 
it which would be incompatible with the existeuce of 
a fracture. Women who have been hard at work all 
day at the wash-tub not infrequently find at night 
that a swellinj; has taken place at the lower part nf 
the arm, which they attribute to some blow, und 
apply at a hospital for relief for a supposed fracture 
of the radius, which the swelling and obscure crepita- 
tion, the result of efi'usion (tenosynovitis), cause it to 
resemble pretty closely ; and in the same way persons 
with rheumatic joints who may happen to meet with 
an accident exhibit an amount of crepitus, which 
might very possibly mislead the unwary surgeon. The 
house-surgeon need scarcely be warned not to con- 
centrate his attention entirely upon the injury in one 
limb, to the neglect of fractures or other injuries in 
other parts of the body, but such cases of inattention 
have actually occurred. 

Simple fractures. — In the examination of simpla 
fractures the greatest care must be taken not to con- 
vert them into compound ones by rough manipulationi 
which might cause a spiculum of bone to perforate the 
skin ; and in all cases, therefore, of supposed fraotun^ 
the limb should be thoroughly exposed by cutting 
open the clothes before it is manipulated in any way. 
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The time chosen for * putting up ' fractures varies 
a little in different hospitals, some surgeons applying 
splints <fec. immediately, others preferring to wait 
until all swelling has subsided ; but this only refers 
to fractures of the lower extremity, those of the arm 
being dressed at once and treated for the most part 
among the out-patients. If a fracture is quite recent, 
it will be found most convenient to put it up at once, 
since the subsequent swelling is thereby often entirely 
prevented ; but should some hours have elapsed since 
the accident, and the limb be already swollen, it is 
impossible to put it up in its final apparatus, and it 
may therefore be laid on a pillow or loosely fastened 
upon a splint until the swelling has subsided. In all 
cases where the treatment has been immediate, the 
possible occurrence of subsequent swelling must be 
borne in mind, and the patient, if allowed to go home, 
should be strictly enjoined to come and show himself 
within twenty-four hours, or earlier if the limb 
become painful or numbed. In the hospital a little 
care will prevent any untoward results from tight 
bandaging &c., but it does occasionally happen that 
a limb will swell imperceptibly, or while the patient 
is asleep, and produce an injurious amount of con- 
striction, and the house-surgeon should therefore take 
a look at all recent fractures the last thing at night. 
Should the amount of swelling which has already 
taken place interfere with the diagnosis of the injury, 
it will be better to use palliative measures, such as 
cold lotions and a sling, until the swelling has gone 
down ; and in obscure cases it will be only right to 
take the visiting surgeon's opinion before commencing 
a course of treatment. 

Since in certain cases of obscure injury about the 
upper ends of the femur and humerus impaction is 
one of the best forms a fracture can take, it would be 
a very bad practice to undo the natural cure thus 
effected by rough manipulations, though by so doing 
the diagnosis might be rendered more complete. 
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Dislocation* aocompanying fractwrte of the shafts 
of bones should be reduced as sooa as the Umb hu 
been firmly put up in splints, so that it may nmve 
no further injury ; but in fi-acturea of or near the w- 
tioidar extrmnities with dislocation of th-ejragmenl, as 
in the case of fracture of the upper end of the humero) 
mth dislocation of the head, it will he necessary to 
manipulate under chloroform the head of the bone 
into its proper place before the fracture can be 
properly set. Or, if this is impossible, the shaft murt 
be brought into cloae relation with the glenoid cavity 
so that a false joint may be formed, or the fracture 
must be allowed to unite without reduction of Hie 
dislocation. Occasionally it may be possible to reduce 
the dislocation after union of the fracture, but in Hie 
majority of instances the attempt leads to re-fractare 
of the bone. 

In any case of this complicated injury it is advis- 
able to explain to the patient and his friends esactlj 
what has occurred, lest the nou-rednction of the 
dislocation, which will become obvious enough when 
, the swelling has gone down, should be attributed M 



The administration of chloroform is often of the 
greatest service in cases of fracture, both by enabliDg 
accuracy of diagnosis to be obtained, and by assistjnj 
in the reduction of the broken fragmentji by com- 
pletely relaxingthe muscular spasm, and thus in many 
cases obviating the necessity for the division of tendons 
iic. The advantages of the use of an amesthetic in 
oose of fracture complicated by dislocation must he 
still more obvious. 

Compound fractures should, if possible, be con- 
verted into simple cases as soon aa may be, by healing 
the rent in the skin. When the injury to the inte- 
guments is recent and slight, a piece of lint covered 
with blood or collodion, or the compound tincture of 
beuKoio, is tlie best application ; but when some tinip 
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has elapsed i^nce the aooident, the wound should be 
syringed but thoroughly vith carbolic lotion (1 in 20) 
before the wound is closed. In more severe cases of 
laceration of the soft parts, after washing out tho- 
roughly, iodoform should be blown into the recesses 
of the wound and a dressing of iodoform-wool be ap- 
plied, unless recourse be had to a Listerian dressing 
from the first, as described at p. 168. In compound 
fractures it will be advisable to extract any loose 
fragments of bone at once, and it may be necessary to 
cut off one or more projecting angles before the bones 
can be brought into apposition. 

The question of amputation in compound fractures 
must, of course, be left to the visiting-surgeon, and 
the house-surgeon should not hesitate to request his 
immediate attendance should any of the following 
complications be present : — 1st, great comminution 
of the bones and destruction of soft tissues ; 2nd, 
two or more compound fractures in the same limb ; 
3rd, rupture of or severe injury to the principal 
vessels and nerves of the limb ; 4th, compound frac- 
ture into a large joint. 

Setting fractures, — All fractures, both simple and 
compound, must be set properly — i.e, the broken por- 
tions must be brought into their proper relation with 
the rest of the limb — ^before a cure can be effected. 
As a general rule, it is better not to attempt to set a 
fracture until everything is ready and at hand for its 
final treatment or * putting up ' ; but when a piece of 
bone is seen to have taken up such a position that any 
slight movement of the patient may force it through 
the skin, it will be better to make traction at once, 
restore the piece, if possible, to its proper place, and 
keep up extension while the necessary apparatus is 
being prepared. In thus effecting extension, one 
assistant should grasp the limb firmly above the injury 
and another below it, and both should then make 
steady traction in opposite directions until reduction 
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is effected, of which the house-surgeon will judge 
partly by the restoration of the symmetry of the limb, 
partly by carrying the finger along the most promi- 
nent portion of the bone to ascertain its regularity, 
as well as by comparison with the other limb and 
careful measurements. 

Should it be found impossible to set a fracture 
properly, it may be advisable to give chloroform in 
order to thoroughly relax the muscles, or to divide a 
resisting tendon subcutaneously, e,g, the tendo Achillis. 
In any case of difficulty the visiting-surgeon's advioe 
should be obtained at an early date, so that a fracture 
may not be left many hours unadjusted. 

In making comparative measurements of limbs, 
great care must be exercised to take precisely the 
same fixed points on the two sides ; and an ordinary 
measuring-tape is the best instruihent for the purpose^ 
since the exact measurement of each side can be at 
once read off and recorded. 

The following are the principal points made use of 
in measuring the limbs : — 

In the upper extremity — 

From the tip of the acromion process to the external 
condyle of the humerus. 

From the tip of the coracoid process to the inner 
condyle. 

From the condyles to the styloid processes of the 
radius and ulna. 

In the lower extremity — 

From the anterior superior spinous process of the 
ilium to the lower border of the patella. (The lower 
border of the patella should always be selected, and 
the bone be pushed up as far as the ligament will 
allow it to go, or error may be caused by the con- 
traction of the muscles of the thigh.) 

From the crest of the ilium to the top of the 
trochanter. 

From the patella to the inner or outer malleolus. 

From the anterior superior iliac spine to the 
malleoli. 
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A line (a b) drawn from the anterior superior 
c spine to the tuberosity of the ischium (fig, 102) 
1, in the healthy aubject, just touch the top of 

great trochanter. This is N^laton's test line for 
location of the femur upwards or backwards, in 
ler of which accidents the trochanter will reach 
ive the line. Mr. Bryant has called attention 
the value of the ilio-femoral triangle (fig. 102) in 

diagnosis of injuries about the hip, and particularly 
mpacted froctore of the neck of the femur. The 
lent being recumbent, a vertical line (a c) is allowed 




tail from the anterior superior iliac spiue, from 
ch the distance (c d) to the top of the trochanter 
be measured at a right angle to it. If the neck 
he femur be broken and the trochanter drawn up, 
. line ■will necessarily be shorter than on the sound 

Before applying any apparatus, the limb should 
cleansed with soap and water ; and in hot weather 
ttle starch-powder dusted over the skin will pre- 
t the itching, which may otherwise become in- 
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Appa/ratu8 for fractures, — SpUnts of every possible 
form have been invented for the treatment of fractures, 
the greater number of which are never used, at least 
in hospital practice. Both metal and wooden splints 
are in common use, and the ordinary ones will be 
indicated in the following pages in describing the 
treatment of the individual fractures. Both kinds 
must be carefully selected so as to fit the limb 
accurately, and should be thoroughly padded before 
being applied. 

The practice of cutting splints from deal boarding 
is objectionable in the case of those for the upper 
extremity, since the convex limb is apt to be unduly 
crushed against the flat rigid surface of the splint, 
even when carefully padded. It is better to use the 
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Fig. 108. 



split wood commonly called Gooch's splinting, which 
may be cut of the necessary size and which yields 
to the limb ; or to employ properly shaped wooden 
splints, which are made concave to fit it. 

The Crimean splints made by Aitken of York (fig. 
103), consisting of strips of wood or metal sewn upou 
well-made pads, are very convenient because always 
ready ; the metal ones having the advantage that they 
can be bent if necessary. 

Fads may be made of tow, cotton-wool, or sheep's 
wool, the advantage of the latter being its greater 
elasticity. The material chosen should be carefully 



GUTTA-PERCHA SPLINTS 255 

packed together, so as to fit the splint and slightly 
overlap its edges, and should then be enclosed in a 
piece of soft cloth or muslin, which may either be 
made to wrap round the splint and pad together, or, 
enclosing the pad alone, may be afterwards stitched 
to the splipt, according to the fancy of the surgeon. 
Care must be taken to prevent the stuffing of the pads 
becoming lumpy and uncomfortable ; and in making 
large pads which will be subject to continued pressure 
for some weeks, it will be advisable to have the thread 
carried through them at a few points, so as to prevent 
the shifting of the stuffing. A sheet of 'Gamgee 
tissue ' forms admirable pads, and can be cut to fit 
any splint. 

Very sufficient extempore pads may be made for 
the use of out-patients, by wrapping some tow or wool 
in a piece of muslin or lint, and then fastening it to 
the splint with a strap of plaster at each end. 

Splint-room. — Every hospital is, or should be, pro- 
vided with a room specially fitted to contain surgical 
appliances. It should be fitted with cupboards, having 
shelves long enough to hold full- sized splints, which 
should be kept sorted and padded ready for use. In 
order to keep the splints and pads clean, a sheet of 
unbleached calico should be folded round each divi- 
sion ; otherwise the dust gets in, and, when required, 
the pads have to be re-covered. 

All splints should be thoroughly washed before 
being re-padded; and if employed for gangrenous 
cases <kc. they should be re-painted if made of iron, 
or scraped if of wood, before being again used. 

Gutta-percha is a most useful material for splints, 
and for this purpose its thickness will vary from 
an eighth to a quarter of an inch, according to the 
amount of support required. To use this substance 
effectively one or two minor precautions are necessaiy ; 
the first of which is that a pattern of the splint re- 
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quired should be luadu in brown paper, so that tha 
gutta-percha may be cut an inch or two larger every 
way, since the gam undergoes contraction upon being 
immersed in hot water. A basin or pan sufficiently 
large to take in a piece of gutta-percha withoot 
bending should be provided, and boiling water will bt 
necessary for its preparation. It will save scalding 
the fingers, and also maintain the shape of the splint 
better, if the gutta-percha be laid upon a piece oC 
niusiin of suitable size, by which it can lie iiumersME 
in the water, and held there until perfectly softened. 
IJeing theu lifted out by means of the muslin, it 
should be allowed to cool for a moment or two, so as 
not to scald the patient's skin, and must neit be 
applied to the part to which it is intended the splint 
should be fitted. The wet fingers of the operator 
should then mould it carefully to the lunb, and aftec^ 
wards a bandage had better be applied so as to main- 
tain it in position until cooled. In a quarter of an 
hour the splint may be removed, and any roughness 
of the edges trimmed off with a sharp knife, wheu it 
may be padded with wool or lined with wash-leather 
plaster, and will be fit for use. In order to obviate 
the unpleasant confinement of the perspiration which 
the gutta-percha causes, it will be advisable to make 
a series of holes in the splint, when perfectly cold, with 
a punch of the diameter of an eighth of an inch or 
more ; and if the splint is Uiied with leather, it should 
also be perforated in the same way. 

In fitting a gutta-percha splint to a case of frac- 
ture, care must be taken to bring the parts into tha 
exact position tbeyai-e intended to occupy eventually, 
before the gutta-percha cools, or the mould will b' 
useless ; atid in some cases, therefore, it will be bette 
to shape the splint upon the corresponding portion d 
tht; sound limb, and afterwards make any little altera 
tion which may be necessary for the opposite uide, 

Lealiter. — Thick sole-leather may be used Cu 
' making splints, being cut to v. (a.^^? ^att«rn wltli a 
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sharp knife, and then softened in hot vinegar and 
water before being moulded to the limb, in the same 
way as the gutta-percha, over which it has the advan- 
tage of not interfering with the functions of the skin, 
but is otherwise not so manageable as the gum. 

Leather is particularly useful in the treatment of 
chronic joint disease, especially of the hip, in children, 
in whom the application of a well-made leather splint, 
of the form shown in fig. 104, allows the use of crutches 
at an early period. In fitting a leather splint to the 




Fig. 104. 

hip, or any other joint, it is most important that the 
leather should be thoroughly softened before it is ap- 
plied, so as to adapt itself easily to the irregular sur- 
oces ; and the splmt should be made sufficiently large 
to take a firm hold of the pelvis and thigh respec- 
tively. When hardened by drying in sitUf the splint 
should be lined with wash-leather, and fitted with 
straps and buckles, or, in the case of the smaller joints, 
the edges may be fitted with eyelet-holes, and a lace 
Qiay be employed. 
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Foro-plastic splint, — This material, which is sup- 
plied in sheets of several qualities by Mr. Coddng d 
Plymouth, has the great advantage of only requiring 
to be dipped in boiling water before being moulded to 
the limb. It rapidly sets, and in the course of a few 
hours becomes dry and hard, when it may be removed 
and lined with wash-leather or linen before being 
re-applied to the affected part. When used for the 
treatment of fractures, a wooden splint may be ad- 
vantageously applied as a temporary support during 
drying. The poro-plastic material is now supplied by 
the manufacturer moulded in all the sizes of ordinary 
splints, which can be slightly modified by the applica- 
tion of dry heat as required. It has also been exten- 
sively used for spinal supports, which will be found 
described at length at p. 271. 

*: Immoxmhle apparatuses, — Under this head will be 
described the mode of applying bandages to which 
certain adhesive substances are added, with the view 
of fixing them firmly upon a limb, and encasing it 
so as to form a most useful method of treatment in 
almost every variety of fracture. 

The substances in most common use among British 
surgeons are 1st, starch ; 2iid, a mixture of chalk 
and gum ; 3rd, plaster of Paris ; 4th, glue ; and 5tli, 
silica. Of these the starch is, perhaps, the most 
extensively employed ; but the plaster-of-Paris band- 
age possesses, in the author s opinion, such decided 
advantages over it, that it will eventually in most 
cas(;s supersede the starch, as the method of using it 
Ijecomes more generally known. 

Starch bandage.-— The starch is mixed in the ordi- 
nary way with warm water, and is to be of the con- 
F.istency of that used by laundresses. The limb being 
held in a suitable position by assistants, the old practice 
was to apply a dry bandage over its whole length. 
The starch is then to be painted with a brush over the 
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bandage, and made to soak into its interstices ; and 
any inequalities are to be iilled in with cotton-wool 
soaked in the starch. Strips of pasteboard, torn of a 
suitable size and shape, and well soaked in the starch, 
cure then to be laid along the limb in the positions in 
vrhich support will be principally required ; and, lastly, 
ft well-starched bandage is to be applied two or three 
times over all. 

Owing to the amount of moisture necessarily 
included in this apparatus, it will take many hours 
bo dry^ and the limb must therefore be carefully 
maintained in position by means of sand-bags, and, if 
necessary, by extension with a bandage. When the 
starched case is dry, it is customary to lay it open 
with a pair of strong cutting pliers, in order to see 
that the limb is in proper position, and another 
itarched bandage is afterwards applied over the case 
bo restore its continuity. If the limb should have 
tieen swollen when the bandage was first applied, in 
/hree or four days the starched case will be found to 
De too large, owing to the natural subsidence of the 
swelling ; and it will be necessary to split open the 
»se again, and, having pared the edges for the re- 
|uisite amount, to re-apply it with a fresh external 
»andage. 

The great difficulty in using this apparatus will be 
bund to be the dangerous and unbearable constriction 
\i the limb, caused by the shrinking of the first dry 
Muidage. This, however, may be advantageously dis- 
)ensed with altogether ; or, if employed, care should be 
iaken to use a bandage which has been washed and 
horoughly shrunk, and this precaution will be as well 
or all the bandages used with the starch. M. Seutin 
kvoids the use of the first dry bandage by employing 
otton-wool smeared with starch, in whicli the limb is 
nrapped, and this has the advantage of becoming com- 
»ressed by the contracting bandages outside it, and 
bus guards the limb from injurious pressure. The 
LOuse-surgeon must exercise the most vigilant care, for 

«2 
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the first forty-eight hours after applying the stardi- 
bandage, that no such pressare occur, and must not 
scruple to cut the whole apparatus away if the ex- 
tremities of the limbs show the least symptom of 
it, or if the patient complains of feeling great con- 
striction. 

Ghaik-a/nd-gum bandage is applied in exactly the 
same way as the starch bandage. The adhesive 
mixture is made by adding bollixig water to equal 
parta of gum arabic and precipitated chalk ; ;ind this 
material has the advantages over the starch both of 
becoming firm sooner and of having more atrength, 
so that the addition of strips of pasteboard is rarelj 
necessary. 

Plaster-of-Paris bandage. — The plaster for this 
purpose should be the iine white powder used bj 
modellers ; and must not be old, or it will have become 
deteriorated by the absorption of moisture. 

There are two ways ol applying the bandage. 

Ist method,— Takinga loosely- woven bandage (the 
crinoline muslin recommended by Sayre is adniirabl]' 
suited for the purpose), the dry powder is to be ruhbcd 
into its meshes on both sides with the palm of the hand, 
and the bandage is then to bo loosely rolled. Thecc 
powdered bandages may be kept rolled and always 
ready, if they are preserved iu a covered jar so as to 
exclude the air. When required, the bandage should 
be placed on end in a basin of water, deep enough tn 
cover it, for a couple of minutes, that it may become 
thoroughly wetted, and should then be applied as 
rapidly as may be upon the fractured limb, which 
must be carefully held by the assistants. The biindagB 
may be applied directly upon the skin if the fracture 
is an old one and has been treated in splints, so that 
there is no probability of swelling coming on ; but in 
recent fractures, for which it is peculiarly adapted, K 
is necessary to envelop the limb in cotton- wadding, and 
oven in old cases it is better to have a stocking out 
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tlie limb, whether leg or arm. The best protection 
for the limb is the glazed wadding, and the limb should 
be thoroughly enveloped ia one thickness of this, the 
glazed side being outwards. The advantage of this 
over cotton-wool is that it ia not easily wetted and 
messed by the plaster. A turn or two of the plaster 
bandage may be taken over the limb to fix the wadding, 
and the limb is then to be systematically bandaged, 
and, aa far as possible, ' reversed turns ' should bo 
avoided, but each fold of the Imndage should thoroughly 
overlap the one below. It will materially strengthen 
the casing if the operator has a Little of the plaster 
mixed with water to the consistence of cream by his 
side, and applies some of it with the palm of the hand 
lietween the two layers. If the interior of the bandage 
should not have been aafficiently wetted, it can he 
readily dipped into the basiu again, and a little of 
the fluid plaster applied over all will fill up any irre- 
gularities. 

:2nd method.— If the powdered bandages are jiot 
already prepared, the following will be the readiest 
way of applying the bandage. Some cold water being 
placed in a basin, the plaster is to be shaken in, and the 
water well stirred until it becomes of the consistence 
of cream ; then the bandage being placed in another 
basin of water, that it may become wetted as it unrolls, 
the operator is to commence rolling it in the basin con- 
taining the plaster, which will thus become effectually 
applied to its surface.'!. The bandage should be applied 
to the limb in the manner described above, and some of 
the mixed plaster can be usefl to till up the interstices. 
This method has the advantage over that of rubbing 
in the dry plaster, that it remains firm when exposed 
to continued immersion in warm water. 

When the surface to be covered with the plaster 
bandage is very extensive, it may be advisable to delay 
the setting of the plaster by the addition of a very 
small quantity of size to the water ; or if that is not 
at hand, a little stale beer will answer as well. The 
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lie starch and gum are the ease with 
Efcpplied and the rapidity with which it 
:xg at once a perfect case for the limb, 
:>he necessity for the maintenance of 

.g the process of drying. The plaster 
dily removed, when done with, by 
ng it, whereas the operation of cutting 
"i apparatus is always one of consider- 

or should the plaster be too thick for 
mplished, the dilute hydrochloric acid 
along one side for a few minutes, when 
111 become soft enough to be cut with 
iis way also valvular openings may be 
k1. 

Zaster-of- Paris splints, — A combination 
aris and telegraph wire forms a most 
»lint for the treatment of compound 
sxcised joints ; in the manner about to 
it has been extensively employed and 
ctremely eflBcient. The following de- 
38 to a case of compound fracture of the 
lich the wound is about the middle of 

of the upper arm. The bone being 
m, and the elbow flexed at a right 
ist and forearm should be bandaged 
1 roller, and over this two or three 
;ter-of-Paris bandage applied ; similar 
lid be applied to the arm above the 

be carried well over the shoulder, 
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rectangular splints accurately adjusted \ 

tn inner one reaching from the axilla to i 

anterior one reaching from the front of !,' 
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top of the shoulder to the wrist. The 
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)lied and fixed by a turn of strapping 
low it, and then immovably secured by 
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addition of salt to the water increases the rapidity wili 
which the plaster sets. A little bicarbonate of soda, 
added to the water in which the hands are washed 
after applying plaster-of- Paris, immediately remova 
the plaster froni the fingers. 

In whichever way the handage is applied, the « 
sistant who is holding the limb should nsaintain his 
hold for five minutes aft«r the operation is coropteUd, 
when tlie plaster will be sufficiently set, and will only 
require time to dry. 

As far as possible the rule should be followed of 
iiKing the joint above and below the fracture ; thus, 
in the case of the thigh, the plaster bandage ahouldhe 
lipgun below the knee and be carried in a spioa round 
the pelvis, so as to fix the hip-joint, especial care b^Dg 
taken to thoroughly protect the groin with wadd)D|. 

The day after the application of the bandage, when 
it has become dry, the surface should be painted with 
gum-water, white of egg, or, what is much i * 
common flour-paste, which will prevent the plaster 
from chipping ; and in children or imbeciles, when 
the bandage is likely to be wetted with urine, n c»t 
of spirit-varnish over the exjHised surface of the limb 
will prevent all damage, and materially assist in main- 
taining cleanliness. Incasesof compound fractoreor 
operation requiring to lie dressed through a window 
cut in the plaster, tlie margins of the opening shonM 
he thoroughly soaked with the compound tincture of 
Benzoin, which prevents crumbling away of the piaster 
when wetted. If a window be required, the situation 
should he indicated by some contrivance, and a good 
* one is to take a piece of card of the requisite siie, 
prick a pin through the centre of it, and place it. 
with the pin projecting outwards, over the requind 
spot, and as the bandages are rolled over th»t port, 
to make the pin pass throogh them and project iroBi 
the surface, as an indication of the centre of the aj 
to he cut out from the plaster case. 

The great advantages which the plaster bandif 
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possesses over the starch and gum are the ease with 
which it can be applied and the rapidity with which it 
sets, thus forming at once a perfect case for the limb, 
and obviating the necessity for the maintenance of 
extension during the process of drying. The plaster 
bandage is readily removed, when done with, by 
simply unwinding it, whereas the operation of cutting 
open the starch apparatus is always one of consider- 
able difficulty ; or should the plaster be too thick for 
this to be accomplished, the dilute hydrochloric acid 
may be rubbed along one side for a few minutes, when 
the bandage will become soft enough to be cut with 
scissors. In this way also valvular openings may be 
made if required. 

Wire cmd plaater-of- Paris spliiits, —A combination 
of plaster-of Paris and telegraph wire forms a most 
satisfactory splint for the treatment of compound 
fractures and excised joints ; in the manner about to 
be described, it has been extensively employed and 
found to be extremely efficient. The following de- 
scription applies to a case of compound fracture of the 
humerus, in which the wound is about the middle of 
the outer side of the upper arm. The bone being 
held in position, and the elbow flexed at a right 
angle, the wrist and forearm should be bandaged 
with a flannel roller, and over this two or three 
layers of plaster-of-Paris bandage applied ; similar 
bandages should be applied to the arm above the 
fracture, and be carried well over the shoulder. 
Pieces of telegraph wire should be cut and bent so as 
to form three rectangular splints accurately adjusted 
to the limb — an inner one reaching from the axilla to 
the wrist, an anterior one reaching from the front of 
the shoulder to the wrist, and the posterior one ])jiss- 
ing from the top of the shoulder to the wrist. The 
fracture being properly reduced, the wire splints 
should be applied and flxed by a turn of strapping 
above and below it, and then immovably secured by 
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three more layers of plaster- of- Paris bandage. Thft 
edges of the plaster case, which bound the intemp- 
tion above and below, should be trimmed. The thrM 
wires alone pass over the seat of the fracture, and thef 
stand off from the limb sufficiently to allow of IM 
rleeperpart of the dreaaiug being applied beneath them. 

But the apparatus, if used as described so far, il 
liable to the following accidents : — The blood-stained 
serum which oozes from the wound may trickle b< 
neath the plaster- of -Paris case and decompose ther^ 
and the moisture pi'oduced in this way may soddffl 
the bandages and weaken the splint. These ob> 
Jfictions are met by taking some melted bees-waX 
and paraffin (equal parts), soaking pieces of ab- 
sorbent cotton-wool in it, and carefully packing then 
between the limb and the borders of the plasty 
apparatus, and then painting these and the borden 
of the plaster apparatus — above and below the int«r< 
raption, over a width of three or four inches — with 
the melted was and paraffin mixture. The completed 
appamtuB forms an immovable support, which allowt 
of the strictest antiseptic precautions in the treatmenl 
of the wound. 

Tlie method describad aiwve was suggested bf 
that employed by Mr. Howse in cases of excision (i 
the knee. He employs a mixture of yellow wax and 
olive oil in such proportions aa render the was JMt 
soft enough to be applied cold without cracking ; tbl 
mixture is warmed and bandages are passed throD^ 
it, re-rolled, and allowed to cool. The limb is placed 
on the excision splint, and tixed by the waxeit 
bandages ; the int«rvals between the limb and th* 
splint are next packed with pieces of absorbent wool 
soaked with the wax, and the whole apparatus is^ 
painted over with some of the hot wax mixture so U 
to weld the bandages together. 

PlnniFr-of-Fari)' splints. — Tlie following is anotheit' 
mode of using the plaster so as to form a regular 
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splint for the limb, which can be removed and re- 
applied at pleasure. The description is that given by 
Dr. Little of Kew York : — 

The limb is first shaved or slightly oiled ; a piece 
of old coarse washed muslin is next selected, of such 
a size that, when folded about four thicknesses, it is 
wide enough to envelop more than half of the cir- 
cumference of the Hmb, and long enough to extend 
from a little below the under surface of the knee to 
about five inches below the heel. The solution of 
plaster is then to be prepared. Equal parts of water 
and plaster are the best proportions, and the plaster 
is sprinkled in the water and gradually mixed with it. 
The cloth, having been unfolded, is immersed in the 
solution and well saturated ; it is then to be quickly 
folded as before arranged, and laid on a fiat surface, 
such as a board or a table, and smoothed once or twice 
with the hand in order to remove any irregularities of 
its surface, and, with the help of an assistant, applied 
to the posterior surface of the limb. The portion 
extending below the heel is turned up on the sole 
of the foot, the sides folded over the dorsum, and a 
fold made at the ankle on either side. A bandage is 
to be applied pretty firmly over all, and the limb is 
then to be held in a proper position (extension being 
made if necessary by the surgeon), until the plaster 
becomes hard. The time required in preparing the 
cloth, mixing the plaster, and applying the casing to 
the limb, need not take more than fifteen minutes. 
After the plaster is firm, and the bandage removed, 
we shall have a solid plaster-of- Paris case partially 
enveloping the limb, leaving a portion of its anterior 
sur&ice exposed to view. If any swelling occurs, 
evaporating lotions can be applied to the exposed 
surface, and we can always easily determine the 
relation of the fractured ends. If necessary, an 
anterior splint, made of the same material, can be 
applied, and then both be bound together with 
adhesive plaster, and, if desirable, a roller bandage 



266 PLASTER-OF PARIS SPLINTS 

over all. If the anterior splint is not used, two or 
three strips of adhesive plaster, one inch wide, or 
bands of any kind, may be applied around the casing, 
and will serve to keep it firmly adjusted to the limb. 
Thus applied we have a most beautiful splint, par- 
tially enveloping the limb, making equal pressure, 
light, and allowing the patient to change his posi- 
tion in bed, or to sit up in a chair, or go about on 
crutches ; and a splint which can be easily made in 
any place where the plaster is to be had. 

Bavarian plaster-of -Paris splints. — Take two 
pieces of flannel, long enough to reach from the ham 
to the ball of the toes, and a few inches wider than 
the circumference of the leg ; stitch them together 
along the middle line for the length of the leg, and 
beyond this cut them through in the same line ; put 
the flannel behind the limb, with the seam exactly in 
the middle ; bring the inner layer round and pin it 
along the front of the leg, the dorsum and sole of the 
foot, so as to form a tightly -fitting stocking ; smear 
this layer all over with plaster-of- Paris cream, and 
before it sets, press the outer layer, already cut to the 
proper size, evenly over it. When the plaster has set, 
remove the pins from the inner layer of flannel, and 
bring the borders of the latter round the edge of the 
splint in front and along the sole, and stitch it to the 
outer layer. The apparatus forms an accurately fitting 
splint, wliich can be easily removed without in any way 
disarranging the limb, as the seam along the back of 
it acts as a perfect hinge. 

Croft! s planter -of -Parish splints, for the immediate 
treatment of fractures of the leg, consist essentially 
of two well -moulded lateral splints, made of coarse 
house-flannel, thoroughly soaked in plaster- of- Paris 
cream ; the flannel should be thoroughly shrunk, and 
from it four pieces, having the shape of the patient's 
stocking, and long enough to reach from just above or 
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just below the knee to the middle of the metatarsus, 
should be cut, particular care being taken that the 
foot-piece is at right angles to the leg-piece, and also 
that the anterior border of the latter is a straight 
line. Arrange the four pieces of flannel in pairs — 
two for each side of the leg — and saturate the outer 
piece of each with plaster a little thicker than cream, 
and re-apply it to its fellow. The splints being ready, 
the patient should be anaesthetised if necessary, the 
leg * set,' and held in position with the foot at right 
angles to the leg, and the splints applied and fixed by a 
simple plaster- of -Paris bandage. The apparatus may 
be easily cut down the front, if need be, the edges 
trimmed, and the splint eased or tightened as re- 
quired. If a window be needed, it should be cut in 
the flannel before it is soaked in the plaster-of- Paris 
cream. 

Sayre^s plaater-of- Paris jacket. — The method of 
treating both lateral and angular curvature of the 
spine by extension and the' application of a plaster- of - 
Paris jacket, introduced by Dr. Sayre of- New York, 
requires care to secure its efficiency. 

The extension is made either from a tripod con- 
trived for the purpose (tig. 105), or more simply from 
the top of a doorway, or any suitable beam into which 
the pulleys can be fixed with a screw. The cross-bar 
attached to the pulleys supports a leather strap fitted 
to the chin and head, and axillary straps, which may 
be employed if necessary. For lateral curvature the 
head strap only should be employed, and the patient 
should be shown how to suspend himself, with the 
toes touching the ground, while the bandage is applied. 
In angular curvature the extension, if any, should be 
carefully regulated so as to relieve and not cause pain. 
The following is in Dr. Say re's own words (* British 
Medical Journal,' September 27, 1879) : — 

*The first requisite is an elastic woollen shirt, 
knitted and without seams, similar to a stocking, with 
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tapes at the top to tie over the shoulders instead of 
sleeves, as the shirt can then be pulled tightl; dovii, 




and seeui-ed by a safety-pin between the limbs ; anil'9 
thua, by its elaaticity, be made to fit accurately all'T 
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the inequalities of the trunk. Previously to its being 
thus secured, a pad of cotton, folded in a napkin, 
should be placed under the shirt over the region of 
the stomach ; and in females it should also cover the 
mammae. After the plaster has ** set " the pad is to 
be removed, and thus allow room for the stomach to 
expand after meals, and also to prevent any undue 
pressure on the mammary glands. The bandages 
should be made of coarsely-woven muslin called 
" crinoline,'' so that the plaster can be rubbed into its 
meshes. They should be from three to four inches 
wide, and about three to four yards long. The gypsum 
should be pure, and freshly ground, and perfectly 
dry ; it should be rubbed into the meshes of the 
cloth, and then rolled, but not too tightly. As 
thus prepared, the bandiages can be kept in an air- 
tight vessel, ready for use at any moment. If the 
climate be very wet, it is as well to subject them to 
the heat of an oven for a few minutes before using, 
to evaporate any moisture the plaster may have 
absorbed. 

* When about to apply the dressing the surgeon 
takes a single roll of the bandage, and drops it into a 
vessel of cold water, which should be deep enough to 
completely immerse it in the vertical position, and as 
soon as the gas has all escaped it is ready for use. As 
he removes it from the water he squeezes out the sur- 
plus water and drops into the basin another roll — end 
up — and by the time the first one is applied the next 
will be ready for use. This is to be continued until 
as many are applied as each particular case may re- 
quire, the jacket being strengthened by slips of tin 
placed between the layers of bandage. 

* In cases of spondylitis, the patient is to be care- 
fully extended by the head and axillary straps until 
he is perfectly comfortable, and never beyond that 
point. 

' As soon as the patient has been extended until 
he is perfectly comfortable, apply the wetted roller 
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bandage smoothly over the skin-fitting shirt, not 
drawing it tightly, but simply unrolling it around the 
body, while an assistant follows with his hand and 
fingers and presses it into all the inequalities and 
irregularities of the body, thus obtaining an accurate 
mould of the trunk in the improved position which 
extension has given to it ; and, by keeping the 
patient in this position for a few minutes until the 
plaster has set, he will then be retained exactly in 
the same position so long as the plaster remains un- 
broken. 

* After the plaster has set, the pad which has 
been placed over the stomach and mammae is to be 
removed. Slight pressure should be made over the 
lower part of the abdomen on the crista ilii before the 
plaster has hardened, so as to mould it to the form, 
and remove the undue pressure on the spinous pro- 
cesses and the crest of the ilium. As soon as the 
plaster has set, the patient (unless paralysed) can 
go out-of-doors and take the ordinary exercise so 
necessary for health, and, if an adult, can resume 
some active employment by which he can earn bis 
support.' 

When the deformity is in the neck, it may be 
necessary to affix a * jury-mast' to the back of the 
jacket in the process of making it, from which a 
strap passes beneath the chin to support the head and 
make slight constant extension upon the cervical 
vertebra3. 

* The advantages claimed for this plan of treat- 
ment are :- - 

' 1 . Its applicability in all cases where any me- 
clianical treatment can be applied, and by any surgeon 
in the country, without the aid of an instrument- 
maker. 

* 2. That, being accurately adjusted to all parts of 
the body when in its improved position, it gives more 
uniformity of support than can be done by any other 
means, and without making any undue pressure at 
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any prominent point, and thus avoids all danger from 
sloughing and excoriations. 

' 3. By absolutely immobilising the spine, and 
removing undue pressure from the inflamed portion 
of the vertebrae, it affords greater facilities for anky- 
losis than can be given by any movable apparatus. 

* 4. The patients thus treated are capable of daily 
exercise in the open air, so necessary for health, and 
also of earning their support by manual labour. 

* 5. By applying this treatment in the early stages 
of the disease, before deformity has occurred, the 
patients will be cured (when curable) without any 
deformity.' 

PorO'plastic jacket, — The use of the plaster-of 
Paris jacket being found inconvenient on account of 
the dilficulty of changing it sufficiently often for 
purposes of cleanliness, many surgeons have em- 
ployed jackets made of Cocking's poro-plastic material, 
or a similar material perforated with holes, supplied 
by Hides. The foUowing description of the method 
of applying a poro-plastic jacket is by Mr. Paul 
Swain, F.R.C.S., of Plymouth (* Lancet,' June 26, 
1880) :— 

* As a prelindnary, the following measurements 
are required : The circumferences at the axilla, the 
waist, and the pelvis, and from the axilla to the great 
trochanter. In addition to these measurements, ac- 
curate notes should be taken of the position of the 
curve, especially if it be angular ; also of the various 
bony prominences, such as the anterior spines of the 
ilium. The process admits of any portion of the 
jacket being left soft, so that these prominent points 
may not be pressed upon. The upper and lower 
border is also better left soft, and in the case of 
females the area over the breasts. The felt formerly 
used was, I think, of too slight a texture, and failed 
to give sufficient support, or to wear well for any 
length of time. Now we are using a much thicker 
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felt with considerable advantage. Tbe jacket next 
undergoes the process of stifFeniog, and is then ready 
to be apphed. Tbe method of application is (is 
follows ; The patient is stripped to belorw the pelvis, 
the dress in the case of a female being pinned rouiul 
just above the pubes. A couple of very thick elastic 
jerseys are then placed on the trunk, fitting tightly 
to the form without creasing. It is needful to put 
on two jerseys, as the heat of the jacket when first 
applied is considerable. The patient is then sus- 
pended by moans of the tripod and pulleys, made 
familiar to us by Professor Sayre. The amount of 
suspension will of course vary according to the 
requirements of the case. Whilst these preliminaries 
are being arranged, the jacket has been placed in a 
portable steam-bath heated by gas, conveyed by an 
india-rubber tube from any neighbouring gas-jet. 
there is no gaa in the house the kitchen oven 
serve the purpose, only the jacket must be 
sprinkled with water before it is put in. It requires 
about three minutes to make the jacket perfectly 
soft, but it wants some little experience to know the 
exact moment at which it is fit for application. It', 
is then removed from the bath, and placed as rapidly 
as possible on the patient. To fit the jacket weft 
certainly requires the aid of two persons. The 
surgeon should take charge of the back, as the 
moulding to that part is the most important, whilst 
his assistant proceeds a& quickly as he can to buckle 
the straps in front. A small hint here may be use' 
ful to novices. The buckles are very hot on fiirt 
emerging from tbe bath, and imless your fingers aM 
well provided with cuticle a pair of gloves will odd 
much to your comfort. The middle buckle, which wiB 
be found generally to tighten the jacket round tiii 
waist, is the first and most important one to secure 
I take it that the grip of the jacket round the wui ' 
especially on the female figure, is one of the me 
iportant points to be attained. The jacket mu 



I rORO-PLASTIC JACKET 273 

Is.itQ^ veil in that region, and thence to glide 
t^.wease down over the brim of the pelvis. 
iMa bockles should be the next closed, and 
she thoracic ones. During all this time the 
1 is mouldiug the jacket to the form posteriorly, 
found after some practice that the best way to 
ilish this ia to encircle the patient with an arm, 
; the hand in front as an opposing force, whilst 
le other hand you knead the jacket into the 
using principally the ball of the thumb. Thus 
It 18 pressed well into all the concavities, I 
Uind that a slight knock on the jacket with 
bkle tells me if it ia "well home." If there is 
wepace between the jiicket and the skin a 
pound is produced on percussion. If, on the 
■nd, the knock elicits a dull note, you may be 
La good fit at that spot. The jacket very 
l^lwcomeB hard and apparently indexible. I 
^rently, for as a matter of fact the ateam- 
d jacket remains pliant for some time. This 
iQoe an advantage and a warning. The ad- 
B is that you are able deliberately to complete 
itting for some time, pressing in here and 
J out an edge there. The warning is that you 
keep your patient perfectly still for half an 
iter the jacket is fitted, or you will be disgusted 
1 that it has given way at some important 
md finiilly hardened into a thing o£ wheals and 

the patient is tolprant of suspension, the longer 
ept up in reason the better, else he must be let 
jid placed on a mattress prepared for him on 
)r. It is very desirable that the jacket should 
removed for some days. In fact, I have had 
A who have worn them continuously for n, 
without inconvenience. 

le after-treatment of these cases is of great 
ance, and the idea that when once a jacket is 
'ou have done with the case must lead, and, I 
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expect, often has led, to diaappointment. This ii , 
more particularly the case in lateral curvatures, 
such cases the jacket is, after all, I was almost gabg' 
to say, subsidiary to other means of treatment. Bnt 
herein is the special advantage of this method of spimi 
support, that its use does not preclude the further 
vise of other curative methods. I allude especially 
to extension by suspension and gymnastic exercisebj 
This necessitates the almost daily removal of 
jacket. There is a right and a wrong way of 
off the jacket. The right way is, after the bocklW] 
have been undone to slip the jacket round and iTemoTe 
it laterally. The wrong way is to stretch it open 
wide enough to remove it from before backwordi, 
by which proceeding the back is soon split. "When 
the jacket is off, the patient may use the prescribed 
exercises, and, finally, must be suspended for a longer 
or shorter time. The apparatus for suspension cao 
be provided with the jacket, and need not include the 
tripod. The pulleys may he attached to a beam or to 
a hook screwed in over a door. But this rule mast be 
invariably observed— viz. the jacket must be reapplied 
during the suspension of the patient. As in removing J 
it, so in replacing it, it must be slipped on latersll 
During the early months of treatment the jacS 
should be worn at night as well as by day. Nowf 
is another point to be attended to — much overk 
I think. If the treatment of the case is prodi 
favourable results, one of the principal effects ii-l 
straightened spine. It is manifest that an altetati 
in tiie shape of the spinal column necessitates 
alteration in the support, if it is to be any longW'l 
support. To effect this the jacket must be a " 
placed in the steam-hath and remoulded. And 
will moat likely be required very soon, and somet 
very often.' 

ffammoelC'Stispenaion and piM{*r.— Mr. Bicoani i 
DoYj has proposed ('British Medical Journal,' June 
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26, 1880) to obviate some of the inconveniences 
and possible dangers of Sayre's method of suspension 
by slinging the patient horizontally in a hammock as 
follows : — 

A piece of strong canvas is procured, longer than 
the patient's height ; and the arms are passed through 
two slits in the canvas at suitable points, so that, in 
the first instance, a loose canvas long apron, with ends, 
one turned downwards over the chest and tlie other 
on the floor, fits around the front and sides of the 
body. This apron is then removed from the patient, 
and a vest applied, of thicker material and far more 
open mesh than those usually supplied by the surgical - 
instrument makers. The canvas hammock is next 
slung, at two fixed points, by attaching its two folded 
ends with two stout bandages ; and the surgeon should 
test its bearing-power by the weight of his own body. 
The patient is placed in the canvas face downwards, 
and an aperture in the hammock is made over the 
patient's Hps, to permit free breathing and conversa- 
tion. The patient is then finally localised in position, 
according to the variety of spinal curvature (exten- 
sion by the head, arms, and legs being applied by those 
surgeons who deem it to be necessary), and the surgeon 
leisurely applies the plaster-of -Paris or other fixing 
material, including the canvas, which, of course, has 
been accurately cut to fit the dorsal contour. The 
free current of air around the patient's body, and, if 
the surgeon please, the hammock's suspension near to 
a fire, facilitate the regular and simultaneously com- 
plete drying of the plaster ; and so very comfortable 
are young children in these hammocks, that they 
either enjoy the swinging motion, or not unfrequent^y 
fall asleep. When the bandage has firmly set (and 
not before, for the patient can remain swung for any 
reasonable space of time) the whole hammock and 
patient are taken down, and the superfluous ends are 
neatly cut off with scissors, the canvas remnant acting 
as an accessory vest to the patient's frame. 
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Glue bandage. — Mr, C. de Morgan adopted tha 
use of this bandage in the Middlesex Hospital, aai 
thus described it ; — The best French glue should be 
used. It should be broken up and soaked in a httla 
cold water for some hours, and then melted in tlie 
usual way in a glue-pot, as little water being used u 
possible. It is not necesSary to soak the glue in coH 
water, but if this ia not done it will require the longer 
heating. When it is to be used, about a fifth psrt. 
of its bulk of alooliol must be added — methjlato^ 
spirit answers quite as well. At lirst this converta * 
great part of the melted glue into a whitish coagulam), 
but by a little stirring it all liquehes, and is then Gk' 
for use. Tlie alcohol is added to induce the n{ud' 
drying of the glue, which would otherwise remaia 
soft for many hours, but when mixed with the Bpirib 
begins to get firm on the surface very soon after it 
is applied, and in a short time 1)ecomes tolerably fina 
throughout. It should be applied with a moderate- 
sized flat bog's bristle brush. Supposing that a simple 
fracture of the leg is to be treated, these are the stepf 
to be taken : — 

The foot should be neatly and firmly Imndaged 
from the toes to the ankle. Two or three streaks oE 
glue along the sides and front will secure the bandage 
so that it need not be again disturbed. The leg from' 
the ankle to the knee should then be covered with a 
very thin layer of cotton-wool — not the medicated, 
wool, as it is called, but such as is procured in sheete- 
for lining dresses. Of tltis a layer, not more than thw 
eighth of an inch in thickness, can be easily strippeil 
oiT and smoothly upplied to the leg. A cotton l»ii' 
dage should then be rolled very smoothly and vritk' 
tolerable firmness up the leg from the ankle to the 
knee, and well painted over with the glue. Anotheo 
bandage should then be placed over the first, and I' 
glueing process repeated. A third may then be t 
plied and glued, and then a bandage should be pat 
over all, and the leg placed in position, and rebainn^ 
// necessary, by sand-baga ot iiitika. Of course, if llM 
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surgeon please he may apply strips of bandage, or of 
any linen or cotton materia,l he may find at hand, 
instead of repeating the rolling process. The glue 
should be laid on freely, ajid brushed a little into the 
bandage. In some cases two layers of the glued 
bandage will be found sufficient. In others it may 
be desirable to give greater support ; but this can 
always be done as an after- process. The leg should 
be left at rest for from twelve to twenty-four hours. 
The glued bandage must then be cut through its whole 
length. Tliis may be done with the ordinary scissors 
used for the starch bandage, or a director may be 
insinuated beneath the bandage and cut upon with 
a sharp knife. If too long a time elapse before the 
bandage is cut through, it becomes so hard that great 
difficulty may be found in cutting it at all. When 
the bandage is thus slit up, so great is its elasticity 
that it may have its edges separated sufficiently to 
allow it to be easily slipped ofF the leg ; and when 
left to itself it will resume its original shape, and this 
elasticity it will retain for as long as it is used. A 
strip not more than a quarter of an inch wide, and 
running the whole length of the bandage, should now 
be cut off from one edge, and lioles punched out 
parallel to the edges on either side, and about half 
an inch from them ; into these ' eyelets ' are to be in- 
serted, such as are commonly used in laced bandages 
or boots. 

The punching and insertion of the eyelets are 
rapidly done with the common instruments used tor 
the purpose, which, with the eyelets, can be had at 
any tool -maker's. 

The bandage is nvw complete. If it is thought 
desirable to strengthen it generally, or in any par- 
ticular part, this may be done by glueing on fresh 
strips of linen. Its appearance may be improved by 
glueing on an edging of tape round the top and bot- 
tom, and along the sitles of the slit. It is reapplied 
9 '^e leg, and laced up as iirmly as may be thought 
The lace, if it is not furnished with a. taij,. 
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is best introduced on an eyed probe^ and it should 
always be passed from without inwards. If the tag 
is introduced from within it always gets entangled in 
the cotton- wool, and the process of lacing is extremely 
troublesome. 

Thus a case is formed which is completely moulded 
to the shape of the limb, is very elastic, very firm, and 
very durable, and wfiich can be accommodated with 
perfect ease to all the varying states of swelling of 
the limb. In situations where the roller cannot be 
conveniently carried round the part, the splint can be 
just as well formed by laying strips of Imen in any 
direction and glueing them. The cotton-wool of 
course adheres to the first layer of the bandage, and 
comes off when it is removed. It is applied in the 
first instance, in great measure, to keep the glue from 
contact with the skin. 

Paraffin ha/ndage. — Mr. Lawson Tait having 
noticed in some cases, especially compound fractures 
and others involving discharges from wounds, that 
both plaster-of- Paris and dextrine or starch bandages 
have the disadvantage of becoming offensive by ab- 
sorbing the discharges, in order to obviate this, has 
proposed to use the ordinary paraffin of commerce 
applied with a flannel bandage of loose texture. The 
method which he has found most convenient is to 
have as much paraffin as is thought necessary melted 
and placed in a china bowl, which is to be immersed 
in hot water, to keep the paraffin in a liquid state. 
The bandage is to be passed through the melted sub- 
stance as it is being applied ; and as the pai'afiin 
melts at from 105° to 120° F., according to its quality, 
no fear need be entertained as to scalding the patient. 
After allowing five or ten minutes for the setting of 
the bandage, two or three coats of the liquid paraffin 
should be brushed over it so as to get a thickness of 
a fourth or three- eighths of a inch, and if necessary 
another saturated bandage placed over all. 
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The advantages claimed for this method are its 
heapness — as paraffin sells at from fourteenpence 
o eighteenpence per pound — its extreme lightness, 
bs cleanliness, its neat appearance, and that it per- 
ectly resists moisture. It is very firm, and, if cracked, 
an be mended with a hot wire. 

Silica bandage, — Mr. Wagstaffe has used at St. 
["homas's Hospital a bandage stiffened with silicate of 
oda aJone, or in combination with lime in the form of 
ommon ' whitening.' 

The silicates of potash and soda, dissolved in an 
xcess of caustic alkali, are now prepared in large 
oantity in the manufacture of soap, and can be easily 
btained at a very moderate cost. Messrs. Hopkins 
K Williams, of 16 Cross Street, Hatton Garden, have 
upplied it in large quantities at 4cd. a pound, and in 
mall quantities at Qd, a pound, and it can be obtained, 
hough inferior in character, at 2c?. and 3c?. — so that 
b is not an expensive material. 

The limb is to be left exposed to the air for about 
talf an hour, but there is no fear of any of the silicate 
oming otF after the first few minutes, and after half 
n hour or less (varying with the temperature), the 
>andage is firm enough to prevent movement. More- 
ver, the bandage continues to harden for about two 
r three days, at the end of which time it should be 
uite firm ; but it is usually firm enough in a few hours 
insure immobility of the limb. 

The solubility of the silicate in water is an ad van - 
age, for it renders the removal of the bandage easy. 

Saiid-ha^8 are very useful adjuncts in the treat- 
lent of fractures, being laid on each side of the limb, 
rith or without the addition of splints. Care should 
•6 taken that the material of which the bag is made 
i sufficiently fine to prevent the sand from getting 
ut into the bed, and the sand itself should be the 
nest sea-sand, and thoroughly dried. 
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CHAPTER X 

SPECIAL FRACTURES 

Fracturi'.a of the skull ate accompanied generally i^ 
the symptoms of either concussion or compreGsiou (if 
the brain. When, therefore, the injury totheboneis 
only Blight, consisting merely of a simple depresnon 
or crack of the calvaria ivith more or less concu 
the house-Gurgeou may content himself with shaTiDg 
the head and applying cold to it, conjoined %itb rest 
and darkness, unless more urgent symptoms sboold 
supervene, when the advice of the senior officer shoald 
at once be obtained. 

When, however, the injury is complicated by 
wound of the scalp, rendering the fracture compounl 
or if it is comminuted and symptoms of coinpreBsion 
are present, no time should be tost in summoning the 
surgeon of the day, since any operative int«rfereiicei 
to be of service, must be early ; and even should na 
operation be requisite, it is but right that, in casK 
which are always more or less ambiguous, the greatest 
experience should bo brought to bear upon them. Tbe 
house-surgeon must be careful not to mistake a braise 
of the scalp (the margins of which are often so sharplj 
defineil as to resemble an edge of bone) for a fracture 
of the akuil with depression. With a little care it 
can be satisfactorily made out that the depression is 
imaginary, and the fiuctuation of the blood i 
centre of the tumour will assist in the diagnosis. 
These cases must never be punctured, and only re- 
quire time for the due absorption of the eStued 
blood. 
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Fractures of the base of the skull may give rise to 
no special symptoms at £rst, and be only detected by 
the flow of clear fluid from the ear after the patient 
is placed in bed. Immediate steps should be taken to 
disinfect the auditory meatus by washing it out with 
carbolic lotion 1 in 40, after which iodoform is to be 
blown in, and the canal lightly plugged with iodoform 
wool. 

Fra>ctures of the spine are generally complicated 
with serious damage to the spinal cord, producing 
paralysis of the parts below the seat of injury, or, if 
very high up, causing immediate death by cutting off 
the nervous supply to the diaphragm. Unless the 
case is one in which the surgeon feels justified in 
employing extension, time is the only means of cure, 
and the house-surgeon's care must be directed to the 
prevention of bed-sores and disease of the bladder 
by placing the patient upon a water-bed from the 
first, and by drawing off the urine at frequent in- 
tervals, and washing out the bladder at least once a 
day (mde p. 89). 

Fra>ctured pelvis, resulting from a severe crushing 
force or a fall from a great height, is but too often 
complicated with rupture of some of the abdominal 
viscera, and especially the bladder. The house-sur- 
geon's first care must therefore be to introduce a 
catheter and draw off any urine which the bladder may 
contain — ^the condition of which, bloody or otlierwise, 
will help to the conclusion as to whether that viscus 
is injured or not. Bloody urine, though alarming, is 
by no means a certain sign of rupture of the bladder, 
since it may simply be caused by a bruise of the 
kidneys, bladder, or urethra (vide p. 28 for diagnosis). 
The most certain sign of rupture of the bladder is 
when no urine can be drawn off by the catheter, while 
it is shown by the history of the case that the bladder 
must have contained a considerable quantity at the 
time of the accident. If, as generally happens, the 
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urine has passed into the peritoneum, nothing but 
prompt laparatomy and Euture of the bladder can 
save the patient ; but if fortunately the ruptnre has 
taken place in front of the membrane, it is possible 
that incisions may do good, and in any case, therefore, 
thevisiting- surgeon shouldbesummonedwithout delsj. 

Rupture of the ui-ethra is occasionally caused by 
fracture of the pubic portion of the pelvis, and will 
possibly impede the passage of the catheter into tbe 
bladder, or'Subaequently give rise to extravasation of 
urine (p. 87). 

Treatment. — Absolute rest being necessary, it is 
advisable to put the patient upon a fracture-bed, so 
as to avoid all disturbance when the bowels an 
relieved &c. A broad strip of leather plaster may 
be fastened round the pelvis to keep the fractortd 
portions in position, and, where the injury has com- 
minuted the anterior part of tbe bone, the finger 
should be introduced into the rectum (or vagina) to 
"restore the fragments as nearly as possible to their 
proper position. 

Occasionally the whole acetabulum of one side is 
detached by a double fracture, and consequently 'a 
pushed up by the contraction of the muscles of Uie 
thigh, and it will tlien become necessary to make 
extension by nieans of a long splint, which may take 
its point of counter- extension from the opposite thigh, 
by means of a fillet similar to that recommended by 
Sir W. Fergusson for the treatment after excision m 
the head of the femur ; or by a weight attached toths 
foot, with a counter- extending perineal baud in tho 
opposite groin. 

Fracturid nasal bones should be restored at once 
to their proper position by means of a director intro- 
duced into the nostril, and will generally keep in place 
without any plugging of the nostrils, provided the 
patient exercises ordinary care. These fractures are 
not unfrequently accompanied by emphysema about 
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the root of the nose and in the eyelids, which 
may possibly be mistaken for commencing erysipelas. 
The best treatment is to paint the part with collodion, 
which, if repeated a few times, will exercise pressure suf- 
ficient to prevent further escape of air into the tissues. 
In every case of injury to the nose it is well to 
examine the condition of the septum, since it may be 
displaced considerably with or without fracture. If 
displaced, it should be at once carefully restored, under 
chloroform, by means of a strong director or other 
suitable instrument introduced into the nostril, and it 
may be necessary to plug one nostril for a time to keep 
the septum in its place. Great care should be -taken 
to injure the mucous membrane as little as possible. 

Fractured lower jawy in hospital practice, is gene- 
rally the result of a blow with the fist, and seldom of 
a fall, though the patient may assign the latter as the 
cause of the accident. Care should be taken to examine 
all the teeth, to see that a tooth has not dropped into 
the fissure between the broken portions, as sometimes 
happens, particularly in the molar region. 

If the fracture is near the symphysis, it is advisable 
to pass a piece of stout silk round the adjacent teeth 
s<3 as to bind the fracture together ; but this cannot be 
accomplished far back in the mouth. The wedges of 
cork <kc. which are recommended are, in the author's 
experience, unnecessary and useless, since they can- 
not long be kept in position, and then roll about the 
mouth, to the patient's great annoyance. It has been 
recommended to mould pasteboard or gutta-percha to 
the jaw externally, so as to form a splint for it ; but 
in the majority of cases the following bandage alone 
will be found to form a quite sufficient and satisfactory 
treatment. 

A bandage, three inches wide and a yard long, 
should have a slit four inches long cut in the centre 
of it, parallel to and an inch from the edge, and the 
ends of the bandage should be split to within a couple 
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of inches of the formei' slit, thus forming a four-tailed 
bandage with a hole in the middle. The central slit 
can now be adapted to the chin, the narrow portion 
going in front of the lower lip, and the broad beneath 
the jaw ; and the two tails coi'reaponding to the upper 
part of the bandage are then to be lied round the 
nape of the neck, while the othera are crossed over 
them, and carried over the top of the head, as shown 
in the illuBtration (tig. 106). 



1 




In bad cases of double frauture, a metal 'plats 
lined with gutta-percha, and fitted by a dentist upoo 
the teeth, or Hammond's intL-r- dental wire splint, '' 
the most satisfactory mode of treatment.* 

Fraclvred ribn are often very difficult of aooora 

• The viitioUB formB of appBrtttuB lor tlie treatment o( fn 
turod JBW will be found nt leOKth in the iinthor'a work on Iigat 
mid Diifnif! of /he Jawa, IHIU. 
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diagnoeiB, especially if the patient is fat ; and int^ses 
of doubtful injury to the thorax it is as well, there- 
fore, to apply a broad flannel banda^ at once, which 
gmerally gives great relief. 

When a fracture can be clearly made out, the ap- 
plication of a broad piece of plaster, or, better, of straps 
OTflrlapping one another slightly, from the spine to the 
stemnm of the affected side, will be the best treatment, 




since the movements of the sound side at-e thereby 
lees interfered with than when the bandage k used. 

Cases of injury to the tliorax, by crushes ic, 
with or without fractured ribs, are materially relieved 
from the consequent dyspnisa by small doses of tartar 
emetic, given for a day or two after the accident. 

Fraetwred elavicle.^-MoTe forma of apparatus have 
been contrived for the treatment of this fracture than 
for any other, but the following are the methods most 
in use in hospital practice. 

A pad being placed in the axilla of the affected 
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side, B. figure- of- eight bandage is taken round the 
shoulders and hehind the back ; wool being carelall^ 
adapted t^ prevent rubbing at the axillie. This maf 
be conveniently effected by folding some split cotton- 
wadding around a piece of bandage and stitching it 
along the front and back. The shoulders being tiiot 
drawn back, the arm is fastened to the side by a fe» 
turns of bandage, being at the same time pushed out- 
wards by the axillary pad, while the forearm is carried 
in an ordinary sling (fig. 107). 

The disadvantage of this arrangement is the un- 
comfortable drag of the bandage beliind the shoulders, 




which is very irksome to the patient unless he con 
tinues in the horizontal position. 

In the second method, a firm pad, three inchi 
thick at the upper part, but diminishing to an inch at 
the lower end, which should be half-way down 
humerus, is to be fastened into the axilla of 
affected side by means of a piece of bandage stitchaf 
to it and tied over the opposite shoulder. A baodag* 
being taken twice round the middle of the huraerai, 
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BO M to get a firm hold, is then to pass behind the 
body and a few times round the chest, enclosing the 
hnmerna and binding it firmly to the side and ia a 
rertical direction (fig. 108). (The bandage is directed 
to be taken across the back first, to couateract the 
tendency there is to cross the humerus over the chest.) 
The forearm, being now laid across the chest with 
the band towards the opposite shoulder, is to be en- 
closed in a regular series of turns round the body, a 
few of which should be made to pass under the elbow 




and over the opposite shoulder, so as to keep the arm 
from dropping down. 

To keep the apparatus firm, the bandages should be 
carefully stitched both along the front and back of the 
axillary pad and around the elbow ; or, if the surgeon 
cbooae, he may add plaster of Paris or starch to the 
above arrangement, and so thoroughly fix the parts. 

A very efficient plan of treating fractured clavicle 
is with tvo broad straps of stout twilled calico 
plaster, as recommended by Dr. Sayre. 
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The first strap is looped round the arm just below 
the ajtillary border, with the adhesive side outward, 
and pinned or stitched, with the loop sufficiently open 
to avoid strangalation. The arm is then drawn down- 
ward and backward until the clavicular p<]rtion of the 
pectoralis major ia put sufficiently on the stretch "M 
overcome the sterno-cleido- mastoid, and thus draw tba 
st«rnal fragment of the clavicle down to its pla«e. 
The strap is then warmed, and being carried round 
the body ia fixed to it, and for bi'tter spfurity is 




pinned or stitched to itself behind (fig, 109). 
second strap having a. longitudinal slit for the elbov, 
ia to be thoroughly warmed jind fised u 
shoulder of the sound side and cnrried ac 
back to the elbow o£ the affected side, which is to b» 
fitted into the slit. The elbow is now to be pressed^ 
little forward so as to bring the arm vertically to thft 
side, when the strap is to be carried across the front 
of the chest to the slioulder, and there stitched, that 
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icloBing and fixing the forearm and hand (figs. tlO 
ttd 111). 

The effect of this b to convert the humerus into a 
:ver, of which the first strap is the fulcrum, and thus 
> maintain the broken clavicle in position. A third 
trap maj be advantageously put round the chest, arm, 
nd hand, to keep the limb lixed ; or, still better, a few 
omB of plaster-of- Paris bandage may be applied over 
le plaBter, which, however carefully applied, is apt 
3 become loosened in time. 

EUi^a apparatuH for fractured clavicle is a simple 
nd efficient contrivance, which meets all the reqviire- 




lents given above, and is shown in fig. 1 1 2. Its great 
ivantage is the very serviceable crutch-pad, which is 
ficiently supported by the strap passing over the 
loulder, and should be protected by a fold of flannel 
■om the perspiration of the axilla. The strap passing 
>und the body encloses the upper arm, and keep.s it 
)rpendicular and fixed to the padded support of the 
-ntcfa, and thus the arm is prevented from being 
oesed over the chest. The hand should be supported 
I a simple sling. 
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■ Fractured kumertbi.^-H the fracture is near the 
upper extremity of the bone, it may be convenienllj 
treated with, a rectangular iron epliiit, to which a 
crutch is fitted, with a screw so as to permit of 
extension being made in the axilla (Gg. 113), Id 
using this it -mW be necessary to bandage the fore- 
arm and lower part of the humerus carefully to 
the splint before the screw is turned : and care must 
be taken not to press the crutch so forcibly into the 




axilla as to produce cedema of the limb. This Epliol 
is Bometimeii fitted with a cap to pass over tkl 
shoulder and along tho uutside of the humerus 
which may be used or not, at the fancy of tie 



Another metliod is to place only a pad in ths 
axilla, and then to mould a firm gutta-percha spliol 
to the shoulder and outside of the arm aa far as tba 
elbow, A bandage is next to be carefully applied 
over the splint and around the thorax, the walls di 
which, together with the pact, prevent displacement 
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inwardB. The hand mid forearm should be bandaged, 
and the band carried in a sling, which should not 
extend beyond the wrist, eo as to allow the weight 
of the arm and elbow to draw upon the fracture. 
Flaster-of- Paris or starch may be advantageously 
nsed to keep the parts firmly in position (fig. 114V 

Fractures of the shaft of the humerus may be con- 
veniently treated with three straight splints, which 
can be easily cut to the length required for each case 




The forearm being fiezed, one splint is placed on the 
inside of the arm, reaching from the axilla to the 
inner condyle ; and care must be taken that the pod 
a little overlaps the splint at the upper part, or it 
may excoriate the armpit. A second longer splint is 
placed on the outside of the arm, reaching from the 
acromion to the external condyle ; and a third (or 
fourth if necessary) maybe placed in front or behind, 
between the other two. These may be bandaged to 
tlie arm ; or, as shown in the illustration (fig. 115), 
a couple of Ihien straps and buckles may 1^ used 
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The forearm miiy be placed in a sling (fig. 96), taking 
care that the elbow is not pushed up ; or, better, 
the whole arm and forearm may be covered with ft 
bandage passing round the thorax so as to secure 
immobility of the shoulder- joint. 

A rectangular splint on the inside alone, or on 
both sides of the arm, and reaching to the wrist, may 
be used, caie being taken to pad thickly near the 
coodjle*:, or, what la better, to haio a hole cut in thfl 




I 



Bpliut to tit the projecting bone. The straight splint* 
tigured above;, may be conjoined with the rectangnloF 
inside splint, or the plaster-of -Paris bandage may b» 
employed alone or in addition to other apparatus. 

Fractures at the lower end of the humerus iai 
adults are best treat«d with an inside rectangalv 
BpUnt ; and when the injury involves the elbow-joint, 
care should be taken that it is not injuriously coiik 
pressed by the bandages. In fact, it is better to avoid' 
taking the bandage over the joint at all, so i 
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allow of the application of fomentations of evaporat- 
ing lotions if neceasaiT. In children, separation of 
the lover epiphysis of the humerus is best treated 
without any splint, the elbow being thoroughly flexed 
and the arm bound to the chest. 

Complicated injuries of the humerus or elbow-joint 
may be satisfactorily treated, so long as the patient 
is in bed, with Stromeyer's cushion (fig. 116). The 
measurements here given are those for an ordinary 
man, but can be easily modified to suit each case. The 
cushion should be made of folded blanket or some 




firm material, and, when there is an open wound, be 
protected witii waterproof. 

The ctuhion is fastened with one tape round the 
neck and one round the body, and when the patient 
is reonmbent the arm lies upon it without any other 
support (fig. 117). When, however, the patient is 
able to sit up, it will be necessary to pin a broad 
bandage round the arm and body. 

Fractures of/orearm. — The treatment will be the 
same, whether the shaft of one or both bones of the 
forearm is fractured. Two light wooden splints are 
ordinarily used, but surgeons differ as to their length, 
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soiDR carrying the splints to the tips of the fin] 
■while others make them reach only to the wrist, 
■will, however, be found most aatisfaetory to have tie 
splints long enough to reach to the metacarpal bones, 
so as to prevent motion in the wrist -joint, hut not t« 
interfere with the movements of the fingers {fig. IIS). 
Care should be taken, in selecting tbe splints, to have 
tliem very little wider than the limb itself — only 
enough, in fact, to take off tiie pressure of the 
bandage, since otliprwiao the limb will roll about 




L 



between the splints, and a. very indifferent cure will 
be effected. 

The splint for the front of tlie arm must be a littla 
shorter than the other, to allow of the elbow being 
easily fiexed ; and in padding the splints care should 
be taken to make the stuffing i-ather thicker in tha 
centre than at the sides. 

Although the position which the arm will ulti- 
mately assume will be between pronation and supina- 
tion, in setting the fracture and in first applying tbk 
splints the limbs should be supinated, by which 3t«^ 
the bones will be brought parallel to one another 
Having satisfied himself that the broken bones an 
in proper apposition, the house-surgeon should then 
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gently lift the limb on to the back splint and lay the 
front one upon it ; next, grasping the two ends of 
both splints firmly, he should bring the arm into a 
position midway between pronation and supination, 
and bold the splints while an assisbuit passes a strap 
of adhesive plaster around each end of them, so as to 
fix them securely (fig. 118). By thus avoiding all 
tnUBCular iiction on the part of the patient, the chances 
of diBpltusement nre greatly diminished, and the bones 
will probably be in much better position than if the 
splints are put on after the rotation ha,B been made. 







l>andage can afterwards be applied over the splints, 
and the arm suspended in an ordinary sling. 

A single spKnt is sometimes made use of; and 
in that case the hand is generally pronated, and the 
splint is carved t-o fit the wrLst and metacarpal 
bones. 

In children the bones of tJie forearm may be 
bent or partially broken ('green-stick fracture'). In 
either case chloroform should be given, and the bones 
be forcibly bent back into their proper shapes, even 
at the expense of a complete fracture of the ulna, for 
■' this is not done at once great permanent deformity 



[ 
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CoUes' /raature. — For the treatment of this frac- 
ture of the lower end of the radius it is necessary tbat 
the hand should be adducted ; and for this purpose 
such a splint as is shown in the illustration (fig. 119), 
or a luure perfectly pistnl-shaptil one, ns preferred bj 




some surgeons, may lie employed. The practice varies 
as to which side of the limb the splint should 
be applied ; moat surgeooB, however, preferring the- 
palmar aspect. In applying the splint, the limb 
should be firmly grasped, and the handaddnctedi 
the bones come into proper position, when the splint 



may be applied to the palmar surface and held therB> 
while a strap of plaster is applied round the hand, 
and another round the upper part of the forearm, ta 
keep the limb in tiie necessarily strained position. A 
liandage should afterwards be applied over the fawul 
and at the upper part of the forearm, but not 
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the seat of fracture, as it would tend to displace the 
broken ends.^ 

Carres splints for CoUes' fracture are of American 
origin, and give better results than any others, by 
allowing motion to the fingers and thus preventing 
stiffness. The palmar splint is thickened on its radial 
border, as in Gordon's splint, in order to press against 
the broken bone ; but the angle at which the bar for 
the hand to grasp is set (fig. 120) gives much more 
power of adduction. A double fold of flannel being 
laid on the splint, the arm is laid upon it, and a few 
turns of bandage being made round the middle of the 
forearm, the hand is made to grasp forcibly the bar. 
The dorsal splint is then applied with a fold of flannel 



Fig. 121. 

beneath it, and the two splints are firmly bandaged on, 
the fingers being unbound after a couple of days, so 
that they may be freely exercised (fig. 121). The 
back splint may be left off at the end of a fortnight, 
and the palmar after four weeks. 

Fractured metacarpal bo7ies. — If one of the central 
metacarpal bones is broken (generally in fighting), it 
will be most efl&ciently treated by placing a stout ball 
of tow in the palm and then flexing the fingers forcibly 
upon it until the fracture is reduced, when the hand 
must be retained in position by bandaging the fingers 
firmly down to the wrist, the metacarpal bones being 
left uncovered. If one of the lateral bones or that of 

1 Vide illustration with pistol-splint applied to the dorsal 
surface, in Erichsen's Science and Art of Surgery. 
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the thumb is broken, a palmar aplint, of either woo4 
orgatta-percha,and thicklypaddeditnay be employed; 
and it may be necessary to flex the fingers over the 
top of the splint before the broken bone can be pro- 
perly adjusted. 

Fractured phalanges are readily treated with a 
splint of wood or gutta-percha, and a bandage similar 
to that figured for the finger (p, 223). It will bo 
found convenient to pad the spliat by wrapping it up 
in a suitable piece of lint two or three times folded ;, 
and it will be best to make it long enough h) reach 
well into the palm of the hand. 

Fractured thiyh. — The long splint, with a perineil 
band, is one of the commonest modes of treating 
fracture of any part of the femur. In applying it» 
care must be taken to select a splint long enough to 
reacji from the lower part of the axilla to a few inchei 
beyond the hi^el, and that in children the splint !■ 
not wider than the thickness of the limb, or it willbft' 
impossible to prevent the thigh from rolling beneaA 
the bandage. A useful addition to the long splint il' 
a small wooden cross-bar, fastened below the splint^, 
and a few inches from its lower end. This both oh*- 
viates injurious pressure upon the patient's heel, and 
prevents the rolling of the limb to one side, and it 
therefore a great asaistance, especially in cases of hip- 
disease. In some hospitals iJesault's splint with tt 
foot-piece 'is pi^ferred to the plain lath comroonlf' 
known as Liaton's splint. 

The perineal band ib a most important part of thft' 
apparatus, and is best mnde of a piece of soft cottOB 
bandage stitched so as to form a long narrow bag, and 
then stuffed with cotton-wool. This should be long. 
enough to reach from the middle of the groin to IM 
corresponding point behind, and to each end of it 
should be attached stout tapes, which will work mncb 
more easily through the holes in the top of the splint' 
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than any bandage. It has been recommended to cover 
the perineal band with oil-ailk ; but it will be found 
that the perspiration, to say nothing of the urine in 
the case of children, will soon cause the oil-silk to 
fray out and excoriate the groin. If it b desired to 
use some waterproof material, the thin india-rubber 
cloth will be found to be the Lest. 

To npphj the long >i}>/inl: — The splint having bpcn 
carefully padded, and the perineal band prepcired, the 
house-surgeon should envelop the ankle in cotton- 
wool, and then make two or three figure- of -eight turns 
with the bandage around it, so as to get a firm hold 
on the foot. Then placing the splint by the aide of 
the limb, the bandage is to be carried around its lower 




end, and through the notches cut for the purpose, so 
as to fix the foot ; great care being taken to insert 
cotton-wool wherever there is any pressure, and to 
avoid crushing the smaller toes against the splint. 
The bandage is then carried regularly up the leg ; 
and it will be found that the figure-of-eight method 
can be advantageously used all the way, without any 
' reversed turns,' the croaaings of the bandage being 
made along the line of the apUnt, The knee having 
been included in the bandage (unless the fracture is 
very low down), the perineal band should be adjusted ; 
and one assistant should then make extension on the 
foot, while another tightens the perineal band, until 
the house-surgeon is satisfied, by manipulation and 



800 FRACTURED THIGH 

measurement, that the fracture is properly set, and 
that the limb corresponds with its fellow in lengtiL 
The tapes of the perineal baud should then be care- 
fully tied, and a broad roller must be carried round 
the thorax to confine the upper end of the splint ', but 
the bandage on the thigh need not be carried anj 
higher, since the seat of fracture is best left exposed 
(lig. 122). When the fracture is high up in, the shift, 
Bome surgeons prefer to add a small straight splint to 
the above, placing it over the fracture, and security 
it with a couple of straps and IjuL-kles ; others, agaio, 




employ, in all cases, three splints to surround tli« 
thigh, in addition to the one on the outer side. 

A sand-bag laid along each side of the limb wtU 
help materially in keeping the limb quiet ; and, is 
children or unrnly patients, it will be well to fasten 
a broad bandage or sheet over the thighs and tniok, 
so as to prevent attempts at sitting up &c. In verj 
young children, it will very much i-elieve theirksomfr 
iii?ss of the coiitinement if a hole is cut in che bandBgl' 
or sheeting, through which the soitwrf leg can be ki<' 
about as much as may be desired without detria 

the fractured limb, which may, for addiUt 
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ity, be &6tened by a bandage to the bottom of 
ed. 

he constant wetting of the bandages with urine 
Teat drawback in the treatment of children, and 
be best combated by smearing the upper put of 
ihigh bandage with plaster-of-FariB and after- 
H varnishing it, and by changing the perineal 
occasionally, unless maide of india-rubber cloth, 
[amilton's plan of applying a long splint to each 
, the two splints being fitted into a cross-bar at 




feet, is exceedingly useful in children, who 
hen be lifted with the greatest ease, and turned 
side to side for washing &c. (fig. 1 23). It is not 
sary to apply a perineal band on the sound side, 
the bandage round the trunk may be advanta- 
dy replaced by a broad belt of plaster, 
1 infanta a very convenient method is to encase 
high with plaster-of-Paris or apply a couple of 
splints, and then to bend the thigh to a right 
I and suspend it from the cradle by the foot, as 
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recomm ended by Mr. BiyanL. It will be found most 
convenient, however, to suspend both limbs (fig. 12i). | 

Plaster-of-Paris or starch may be advantageouslj , 
used from the first, without splints, aod no apecij j 
directions need be given for their application ; orthCTJ 
may be added to the long splint, so as to prevent m\ 
possibility of movement. 

The dovhle-inclijied plane, if used, may be fonued 
of an ordinary Maclntyre ii-on splint, screwed to the 
proper angle ; or, what is preferable, a wooden stand 




made to fit the bed, on which a double incline can be 
at onco made to any height, may be employed. Mosl 
forms of fracture-bed allow of this position beini; 
assumed, and in cases of severe compound injury, or 
fracture of both limbs, recourse may be had to t^ 
method of treatment at once. 

Extension by straps of plaster. — The practice of 
making extension by means of straps of adhesive 
plaster having come into vogue in America, it ha* 
been adopted by many surgeons in this country, and 
has the advantage of obviating injurious pressure 
about the ankle. A strip oE plaster, two inches wide. 
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is cut long enough to reach from immediately above 
the knee to the sole, and up again on the opposite 
side of the limb, leaving a loop eight or ten inches 
long below the foot. This is carefully applied to the 
limb ; a strip of plaster or a bandage is carried over 
it, so as to prevent its slipping ; and a piece of wood 
may be placed in the loop and across the sole of the 
foot, to prevent this being pressed upon by the plaster 
(fig. 125). 

The loop at the middle of the plaster, which, it 
will be observed, exercises traction without compress- 
ing the ankle, may be secured in one of the notches 
of the ordinary long splint, or, the splint being loosely 
attached to the limb, extension can be made with a 




Fig. 126. 



weight. Those surgeons who employ Desault's splint 
with a foot-piece (St. George's Hospital), generally 
fix the foot with a bandage carried over the ankle, 
and then extend both splint and limb by a weight 
attached by strips of plaster (fig. 1 26). Extension may 
be produced without a splint by attaching a weight to 
hang over the end of the bed, as shown in ^g. 125, 
and fixing the patient by means of a perineal band 
attached to the head of the bed ; or, if preferred, the 
foot of the bed may be raised so as to prevent the 
patient slipping down. 

By employing a pulley for the rope to work over 
this contrivance is rendered more perfect. Fig. 127 
shows a double pulley fitted to the bed and carrying 
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a flat-linked chain, which is in use in Univeraitj 
College Hospital, and by which the line of traction 
can lit? readily adapted to suit each case. 

An American mode of mating extension is by 
using a long splint with a perineal band, and a cross- 
bar going below the sole of the foot. The limb is not 
bandaged to the splint ; bnt extension is produced hj 
a. loop of plaster, which is acted «n by a tourniqu^ 




i 



or some similar contrivance, attached to the cross- 
bar, and thus any degree of extension can be made. 

Another method, introducing the use of an indift- 
rubber band to keep up constant extension in ( 
of fractured thigh, was employed by Mr. de Morgnn 
at the Middlesex Hospital. A long splint is fitted, 
about six inches from its lower end, with a croBB-bar, 
which passes beneath the fi>ot, and has three ^nall 
pulleys fixed in it— one in the foot-piece, and one at 
each end of the splint. A loop of plaster being ar- 
ranged as above directed, a curd is attached to it and 
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passed over the pulleys in the foot-piece and lower 
end of the splint, and up the outside of the splint, 
where it is attached to an india-rubber ' accumulator,' 
or door-spring. The other end of the 
india-rubber is attached to another 
cord which is carried over the upper ; 
pulley, and attached to a well-padded 
perineal band, as shown in fig. 1 28. If 
the length of the ropes is properly ad- 
justed, the spring is kept in constant 
action, and extension is niaintained. 

In order to facilitate this, Mr, 
de Morgan employed a piece of 
hard wood four inches long, an inch 
broad, and half an inch thick, in 
which are three holes, to one of 
which the india-rubber is attached, 
whilst the end of the upper cord 
passes through and is firmly held by 
the other two. By this the cord can 
be easily tightened after the manner 
of the ropes of a tent. Bryant's 
double thigh-splint (fig. 1S3) is useful 
for fractured thighs, and particularly 
for fractured neck of the femur. 

Hodgen'a suspension splint (fig. 
129) is extensively used at Guy's 
Hospital with good results. The 
wire frame is kept in several sizes, 
and the limb is supported by a series 
of pieces of flannel bandage attached 
to the bars. Extension is made by a 
loopofplrtster, which shouldbe carried 
above the knee and then be firmly 
lixed to the leg by strapping. It is 
then attached by a cord to the lower 
cross-bar of the splint. The pole from which the 
limb is suspended rests on the floor and is clamped 
on to the end of the bedstead, and the cords passing 
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; adapted aa may be nec«- 



through the pulleys e 
aary. 

Thomas's splints, — For the treatment of 
of the hip and knee-jointa, Thomas's splints are very 
useful if applied properly. The hip-splint {fig. 130) 
coaEJsts of a piece of flat malleable iron, from three- 
quarters to one and a quarter inch in width, and from 
three-sijcteenths to one-quarter of an inch thick, lon| 




enough to extend troni the lower angle of the Bcapu]a> 
perpendicularly over the huttock and back of the thigb. 
to the middle of the leg. Metal hoops attached 
to this encircle the thorax, the upper part of U» 
thigh, and the middle of the leg, which they are IB 
fit accurately. The splint is lined with a layer of felt) 
and covered with ' basil leather,' and is attached U 
the body by straps over the shouMera and round tint 
waist, and a bandage round the thigh 
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One great advanta^ of this splint is that it permits 
the patient getting about upon crutches, while 
<aring a patten on the sound side so as to raise the 
>t of the diseased side completely off the ground 
;. 130). A caution is necesEary, that a child's 




tten requires to be higher than an adult's, or it will 
found to put the diseased limb to the ground. 
In cases of early hip-disease there is no difficulty 
fitting the sphnt to the patient, who should stand 
ih the foot raised on a block so as to bring the pelvis 
light. In more advanced cases, where the thigh 
flexed, it will be advisable to employ a double 
omas's hip- splint (fig. 131), in which the sound limb 
Grmly bandaged whilst the flexed limb is supported 
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b^ soft padding. It will be tound eafficient to lay the 
patient in the splint, ho that he may be absolatelf on 
his back, when in recent cases the weight of the limh 
will gradually stretch the mnscles and ligamenla, sod 
in a few days bring it down into the splint, the pttl- 
ding being reduced as the limb drops into the splint 




(fig. 132). Or, in old cases, the iron bar must be bent 
up to fit the back of the flexed limb, and tiiei 
gradually straightened, with the limb in it, by meoni 
of a suitable ' wrench.' 

The knee-splint (fig. 133) consists of an ovdi 
iron ring, three-eighths of an inch thick, varyin 



THOMASES SPLINTS 309 

in size according to the age of the patient, and 
covered with felt and basil leather. From this two 
iron rods pass down the sides of the thigh, the 
inner one forming an angle of 55° with the ring, and 
are inserted into a patten carried some inches below 
the foot. Across the two iron rods is stretched an 
apron of basil leather to support the limb ; but this is 
practicaUy useless, and had better be removed, the 
limb being fixed with straps of plaster. A patten is 
to be worn under the shoe of the sound limb, so as to 
bring it to the same length as the splint, which, when 
properly fitted with a strap over the shoulder ("^g, 134), 
transmits all shocks directly to the pelvis, leaving the 
knee at rest. 

The success of this splint, as a means of fixing the 
knee, depends altogether on its being properly applied. 
Immobility of the limb must be secured in the 
longitudinal, lateral, and antero-posterior directions. 
Two strips of strapping, about three inches wide, and 
long enough to reach from the head of the tibia to 
twelve inches beyond the sole of the foot, should be 
prepared and fixed along each side of the leg ; they 
. should be secured by another strip about an inch wide, 
wound spirally round the leg, and by a flannel bandage 
applied over all from the ankle to the knee. The 
spHnt should next be put on and pressed firmly up 
wards, so that the collar at the upper end rests against 
the tuber ischii, and then the free ends of the pieces 
of strapping above described should be fixed to the 
ring at the lower end of the splint ; by this means 
longitudinal displacement is checked. Transverse and 
antero-posterior displacement must be prevented by 
applying transverse strips of strapping round the 
limb and the splint, opposite the middle of the thigh 
and the middle of the leg, in the following manner : — 
A piece of strapping about three inches wide should 
be fixed round one of the lateral bars of the splint 
opposite the calf of the leg ; the strapping should 
then be carried beneath the leg and round between it 
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and the opposite longitadinal bar of the Bplint, and 
returned to the bar from which it atarted. It should 
next be carried beneath the limTi to the opposite bar, 
round which it should be passed at a slightly higher 
or lower level than on its fellow ; the Gtrapping 
should finally be cai-ried rouod the leg, between it 
and the bar from which the strapping originally 
atarted, and should be finished off by encircling tba 
entire splint. The piece of strapping for the thigh 
should be applied in a similar manner, but it ehoald 
start from the opposite bar. A third piece of strapping 
should be carried from bar to bar behind the limb, 
opposite the popliteal space, and a flannel bandage 
should be put on over all, from just above the ankle 
to the groin. 

The foot-piece shown in fig. 133 is added for cases 
of disease of the ankle and foot, and slides up and 
down between c and D, where the rods must be striotlj 
parallel. 

For the treatment of caries of the spine a modifi- 
cation of Thomas's double hip-aplint, shown in fig, 13S, 




may be employed. The child ia kept recumbent and. 
atil!, and can ba lifted readily without giving pain.. 
In cases in which fiexion of the thighs exists the re- 
cumbent position will in most cases remedy the mal- 
asition, the bmb gradually dropping into the splint 



ler that no injurious preasure may be made on 1 
Id B back it la imp( rtant that it should be 




i on a soft bed, into which the splint s 
,ly sink. 

helps'a box for spinal cases (fig. 136), is strongly:) 
Umended by Mr, Cheyne (British MedicatJouf' 



PHELPS S BOX 



nal, June 25, 1892) for cases o£ angular cuiratore 
' [1 which the spioal cord is involvect. 

It IB a trough of wood, m which the patient li«, 




having two narrower troughs tliverging from eack. 
other for the lower extremities (tig. 136). The box U^ 
"""■e somewhat broader than the patient, so ac tO' 
r for lateral pads which fix him, while he rest* 
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•n a mattress or pads so arranged as to avoid undue 
pressure on the curvature. Opposite the buttocks the 
iTood is hollowed out so as to permit defecation, 
die sides of the trou^ are about six inches high for 
he trunk, and lower for the l^s ; they are hollowed 
»ut opposite the shoulders, so as to allow free play for 
he arms. At the feet there are vertical pieces of 
vood to which the feet are bandaged, a pad, of course, 
ntervening. It is well to continue the splint about 
dghteen inches above the head, so as to allow room for 
elastic extension attached to bands under the chin 
ind occiput, and to buckles at the top of the splint. 
rbe patient is carefally wedged in with pads and 
Dandaged to the splint (fig. 137). In this apparatus 
the child lies at absolute rest, and is easily carried 
ibout. Further, if the head extension is applied, 
i.nd the lateral pads carefully wedged in, the box 
may be tilted up so that the patient can look out 
3f the window, play at a table, <fec. Defaecation and 
micturition are performed without disturbing the 
patient. By undoing the bandages the front and 
sides and limbs of the child are easily washed without 
any disturbance, and when it is necessary to wash 
the back the apparatus is turned upside down on a 
bed and then lifted off the child ; the patient is re- 
placed in the reverse manner, and not by lifting him 
into the box. Children should be kept in this appa- 
ratus for two or three years. The whole apparatus, 
with mattresses, costs from 15s. to 20s. 

Fractured patella. — In treating the ordinary trans- 
verse fracture of the patella, a plaster-of -Paris bandage 
over cotton-wadding forms the simplest and most 
effective apparatus. If the case is seen immediately 
after the accident the plaster must be applied at once ; 
but if effusion of blood and synovia has already taken 
place into the knee-joint, this must be aspirated with 
a fine needle, and the plaster bandage be then applied. 
If the fluid is not withdrawn by the aspirator, it is 
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I 
I 



important not to put on any apparatus too 
The knee-joint must have been injured to a certain 
extent, and will require rest, cold lotions, iSic, for snmB 
da^s befoi-e the swelling subsides. The portions dt 
bone should be approximated aa closely as possibly 
and all the muscles of the limb relaxed, by making 




the patient sit up in bed, and by raising the whole 
limb to a convenient height on pillows or a leg-rest 

When all inHammatory action in the joint is past) 
if the patient is kept in l«d, a simple splint at the 
back of the knee, with two straps of plaster to hold 
the fragments together, will answer very well ; o« 
Wood's splint may lie employed, which is merely s 
back-splint with hooks put into it, to give fixed points 
for the bandage to act ifom, and so to drag the parti 
together. A broader splint tlian the common onCK 
will be the best for this purpose, since thus all pre»< 
sure on the sides of the knee-joint will be avoided} 
and it is well to bandage the thigh carefnlly, from 
above downwards, so as to counteract the action a£ 
the extensor muscles (fig. 138). 

Elastic traction without pressure upon the nutrient 

vessels of the bone has been applied by Mr. Manning 

late house-surgeon of University College HoepitiUr, 

follows : — A many'tailed bandage is formed if' 
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stitching seven or eight broad straps of plaster to a 
piece of stout bandage. This latter is brought to the 
back of the thigh, around which the slips of plaster 
are firmly fixed, and is then carried through a slit in 
a straight wooden splint upon which the limb is laid. 
The foot and leg are next carefully bandaged to the 
splint, so as to keep the lower fragment in place, and 
elastic traction is maintained upon the upper frag- 
ment by attaching an elastic band to the end of the 
bandage, and fixing it to the heel of the splint. 

Traction upon the fragments by means of plaster 
and a weight may be employed, as described by Mr. 
CaJlender. 'The.Umb being secured to a back-splint, 
crescentic pieces of plaster are fitted above and below 
the patella, and for some distance on the limb, and 
are secured by bandages carried round the splint. A 
cord is then attached to a loop in one horn of the 
lower crescent, and, being passed through a loop in 
the corresponding horn of the upper crescent, is 
brought down to meet its fellow of the opposite side 
in a doable pulley projecting from the foot-piece, so 
that the weight attached to the cords may hang 
beyond the bed. The traction would necessarily draw 
the two fragments together. The same result would 
be gained by employing the pulley attached to the 
bed (fig. 127) without the use of a splint. 

Mr. Teale, of Leeds, finds that equally good results 
are obtained with sand-bags only as with complicated 
apparatus, and recommends that the patient should 
be simply confined to bed for six or eight weeks, and 
when allowed to get up should be fitted with a soft 
leather splint, which will limit but not arrest the 
movements of the joint. 

Plaster-of-Paris, if not employed from the first, is 
particularly applicable to the treatment of this frac- 
ture when all active mischief has disappeared, and 
may be applied alone or in conjunction with a light 
wooden splint at the back of the knee. This method has 
the great advantage of enabling cases to be treated 
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as out-patients much earlier than woald otherwiBebe 
possible. 

The joint must be kept fixed for many ■weeks ; fot 
il flexion be permitted, the tissue uniting the frag- 
ments will become stretched and will permanently 
weaken the limb. When the plaster ' 




moved, a leather splint (&g. 139), made to Uce up ths, 
sides, may be conveniently worn for some montim 
It has the advantage of yielding slightly in course a£' 
time as the straps are lengthened, and thus of pef; 
mitting restricted movement of the knee. This leatlut 
splint will be found of great service also in ca 
rupture of the extensor muscles of the thigh. 

Fractui-eii tibia may be treated, from the finW 
most satisfactorily with the plaster-of- Paris, tbt 
starch, or the silicate bandage. 

Maelnlyi-e^g iron splint is a gootl but i-ather co 
bersome method of treatment, and, unless oare 
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aken to have the splint no broader than the limb, it 
B apt to shift to one side as the patient moves in bed. 
[Tie splint should be slightly flexed at the knee (by 
aeans of a screw beneath) ; and the foot-piece made 
if a suitable length, and placed at a right angle to 
he leg'piece. It is usual to fasten to the splint a 
)iece of bandage, which is intended to go beneatb the 
leel ; but this will generally be unnecessary if the 
not is properly secured to the foot-piece, and it is 
■ather apt to rub tlie patient's skin (fig. 140). 

A turn or two of bandage having been made around 
;Iie ankle in order to fix the roller, and the foot haWng 
^en been secured to the splint, some cotton-wool 




ihould be inserted between the malleoli and the side 
)f the splint, to prevent any rubbing at those points ; 
ind the fracture being in proper position — the best 
iriterion of which is that the great toe is in a lin^ 
irith the inner border of the patella — the bandage 
an be carried round the splint and as far up the leg 
is may be deemed necessary. Another roller around 
;he thigh and upper part of the splint will complete 
ihe arrangement, which can be rendered infinitely 
nore comfortable to the patient by slinging the whole 
imb either to an ordinary cradle or in a, Salter's swing, 
irhich allows of more extended movement on the 
mtient'a part, and gives great facilities for dressing 
impound fractures ic. (tig. 141). 
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A practical point of importance is, that wLeaeva 
a fractured tibia shows a tendency to 'ride,' the cure 
is to be found in thoroughly raising the foot. How- 
ever firmly a limb may be fixed to a splint, it ' gives' 
a Kttle to the weight of the limb, and auBpensionbj 
the foot will generally get over the difficulty. 

In setting & fractured tibia, care should be taken 
that the foot is exactly at right angles to the leg, nnd 



I 




that the inner border of the great toe is in a line with 
the inner border of the patella. 

In many hospitals Ihree aplintg are employed foq 
all fractures of the tibia, the back one being a straigU, 
splint reaching to the ham, with a foot-piece at rigU^ 
angles, and the sicle-splints having foot-piecea alsatw 
pass on each side of tlie limb. In applying it, tfaft' 
foot is secured to the foot-piece in the ordinary wiy, 
with a bandage, which is only carried up to theankki'/ 
and another, or, better, a strip of plaster, is used tO' 




J 
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confine the limb to the Eplint above, being applied 
immediately below the knee. A broad piece of gutta- 
percha enveloping the limb iind the margins of the 
splint may be substituted for the upper bandage. A 
pad should be placed beneath the tendo AchiUia in 
order to obviate injurious pressure on the heel. The 
side-splinta are best attached by linen straps and 
buckles, so that tbey can be readily taken off if 
' xs in dressing a compound fracture), and 




the whole limb can be swung in the manner recom- 
mended above. The whole arrangement is shown in 
the accompanying illustration (lig. 142), from a sketch 
of an actual patient. 

AmoMg splint and cradle (fig, 143) is a very use- 
ful apparatus for compound fractures. In it the limb 
is fixed upon a narrow iron back splint, which can be 
slung from the cradle with straps. Side-splints of 
straight pieces of lath, or, better, with foot-pieces, as 
in fig. 1 42, can be attached by straps, so as to be easily 
removed in order to dress a wound. 

Hegter'a apparatus, which is very efibctive, and in 
constant use at the Westminster Hospital, resembles 
the above arrangement in having the advantage of 



8S0 SIDE-SPLINTS 

the swing, as tlie splint is suspended from roQafluil 
a cradle, which allow of the free movements of the 
patient. In making use of it, the knee is first firmlj 
fixed, a pad being placed below the tuberosity of the 
tibia, and another below the Iiead of the fibula, tlie 




foot being well strapped to the foot- board. Extension 
is then made by means of a screw underneath, and 
thus shortening is efiectually prevented ; whilst the 
side-splints, when screwed on, keep the limb perfedlf 
steady. 

Side-splints, commonly known as Cline's (fig. 133), 
the foot-pieces of which ought to be &t right angles tfr 
the leg, may be used alone for fractures of the tibiit 
and the limb may be kept straight and in a swing, o 
be semi-flexed and laid upon its outer aide. The latter 
method is the ordinary treatment for simple fractnrai 
of the tibia in some hospitals, and the flexed position 
is found to relax the muscles very efficiently, and tA 
permit of proper coaptation of the broken ends mora 
readily than any other plan of treatment, A banda^ 
is not necessary in this metiiod, the splints heiag 



PSACTORED FIBULA S2I 



ifficiently secured with straps and buckles, and the 
mb being laid upon a pillow with the knee bent. 

Sidfl-spllatB are aometimes made with the toe-piece 
a one side cut off; but there seems to be no rule as 
> which aide of the foot the truncated splint should 




roperly go upon, and it will generally be found more 
jnvenient to have the two splints of the same shape. 
Iiere is sometimes a difficulty in reducing a fractured 
bia owing to the contraction of the muscles of the 
tlf, and this may be obviated by flexing the knee- 
rint as in the case of dislocation of the ankle (g.v.), 
r by subcutaneous division of the tendo Achillis. 

Fractured jibula. — If the fracture is at the upper 
art, where the displacement will be slight, the plaster- 
f- Paris or starch bandage will answer every purpose ; 
r the limb may be put up in side-splints with the leg 
^tended. 

When the fibula is broken towards the lower end 
Pott'a fracture), with or without dislocation of the 
jot and fracture of the inner miilleolus, Dupuytren's 
hort splint may be used, and in applying it two or 
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three cautions are necessary. In the first place, it is 
to be applied on the tibial side, so as to draw the foot 
in that direction, with the view of throwing the broken 
ends of the fibula outwards. Secondly, the efficacy of 
the splint depends in a great degree upon the pad, 
which is to be made very thick opposite the point of 
injury, but thin in the other parts — only sufficient, in 
fact, to protect the limb from pressure. The foot is 
now to be bandaged firmly to the lower end of the 
splint, the notches in which will allow of considerable 
traction being used ; and the bandage is to embrace 
the malleolus, but not to go more than an inch above 
it. The thick pad being now carefully inserted be- 
tween the limb and the splint, immediately opposite 
the point of injury, another roller is to bind the top 
of the splint firmly to the tibia, immediately below 
the knee, but is on no account to be prolonged to the 
point of fracture. 

Some surgeons prefer to apply the upper bandage 
first, as giving more purchase in bringing the foot 
straight. The drawback to this method is the un- 
comfortable strain kept up upon the foot, and Pott's 
fracture may be equally well treated with side-splints, 
or even a back-splint. 

Fractures of the foot are generally the results of a 
severe crush, and need no special mention here. The 
OS calcis is occasionally broken across by falls upon 
the heel, and the treatment is the same as that for 
ruptured tendo Achillis (p. 59). 

Afier-treatnient of fractures. — The treatment of 
cases of fracture after they leave the wards devolves 
generally upon the house-surgeon, who should see 
that the retentive apparatus is worn long enough to 
perfect the union of the fracture, but not so long as 
to interfere with the use of the limb. A weakly 
united or ununited fracture should be brought 
under the notice of the surgeon at once, and so also 
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anj case in which great loss of power in the limb 
exists. 

The stifiness of the joints above and below the 
fracture, due to the wearing of splints and bandages 
for some weeks, is to be treated by friction with oil 
and passive movements systematically carried out by 
the patient or his friends. When, however, a joint 
is firmly locked by adhesions within or without the 
articulation, the patient should be put under chloro- 
form, and forcible flexion and extension be made. If 
this is not done, the patient may probably drift into 
the hands of a * bone-setter,' who will certainly tell 
him that some bone is * out,' and by forcible manipu- 
lation will produce a cracking, taken by the ignorant 
to show the reduction of a neglected injury. 
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CHAPTER XI 

DISLOCATIONS 



The dislocations which ordinarily come under the 
house-surgeon's care are those of the upper extremity, 
those of the lower being of very much less frequent 
occurrence, and for that reason, as well as for their 
greater severity, being usually referred to the visiting- 



surgeon. 



The existence of a dislocation will be evidenced 
by the deformity produced in the joint, the ordinary 
shape of which will be materially altered, while the 
extremity of the displaced bone will form an unusual 
projection in the neighbourhood of the articulation. 
The limb will have assumed an unusual position, in 
which it will be fixed unless the dislocation should 
happen to be complicated with a fracture of the shaft 
of the bone, in which case there will be an abnormal 
amount of motion in the lower part of the limb, while 
the upper part will remain fixed and distorted. In 
recent dislocations there will be no sensation of 
crepitus ; but in old cases there may be a spurious 
form of it present, resulting from effusion in the 
neighbourhood of the joint. Dislocations may be 
simple or compound, and may be conjoined with frac- 
tures either of the articulation or of the shaft. Com- 
pound dislocations, being accidents of great severity, 
in which the question of immediate operative inter- 
ference will be involved, should be referred without 
delay to the visiting surgeon. In cases of dislocation 
with fracture of the shaft of a bone, the fracture 
should be set and put up firmly in splints Jic, and 
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the dislocation immediately reduced ; but dislocations 
with frftalure of the articulation must frequently be 
left in their abnormal positions. (Vide p. 250.) 

Simple dislocations can be reduced, for the most 
part, by manipulation or by extension, without the 
administration of chloroform, though that agent must 
always be resorted to at once if any ditEculty should 
be encountered from muscular resistance. If it be- 
comes necessary to resort to the puUeya, care should 
be taken to have a good fixed point to which they 
may be attached, and to protect the limb from in- 
jury during their action by the application of a wet 
bandage. 

Thti clove-hitch is the knot ordinarily employed to 




obtain a firm hold of the limb, and may be made of 
stout bandage, or, what is better, a stout skein of 
worsted, which not only takes a better grasp of the 
limb, but is ie^s likely to iuSict damage upon it 
than a bandage or rope. To make a clove-hitch the 
operator grasps the worsted with his left hand and 
forms a simple loop in it with his right, as shown in 
fig. 145, where a cord is employed for the sake of 



greater distinctness. Holding the first loop with tJie 
left thumb, he then makes another aimi]ftr loop, nnil 
grasps it with his right hand ; and, finally, by puss- 
iiig the one last made beneatli the first, completes the 
clove-hitch (tig. 1 46). The hitch ia easily slipped over 
the liinb to the required point, which should be pro- 
tected by a few turns of a wet bandage aTDuna it. 




be attached U) 



and the hook of the pulleys c 
the other end of the worBted loop. 

There is eome difierence of opinion as to the point 
on which traction should be made, most surgeons pre^ 
ferring the extremity of the dislocated bone, whUe A 
few attach the pulleys to the extremity of the limit 
in order to gain additional leverage. It will U 
found, however, in most casea, best to apply thf 
clove-hitch on the end of the dislocated bone itacl^ 
since by that means all possibility of injuring till 
intervening joints ia avoided. 

Digloealed jaw (indicated by the widely gapii 
mouth if the dislocation is double, or by the oh 
being thrown to the opposite side if one condyle 
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displaced) is readily reduced by passing the thumbs, 
protected by a towel, along the molar teeth to the 
angle of the jaw and then forcibly depressing that 
portion of the bone, when the jaw will be immedi- 
ately drawn into its proper position by the contrac- 
tion of the muscles of mastication. 

Dislocation of the acromial end of the clavicle is 
not very uncommon, and is readily enough reduced 
by drawing the patient's shoulders back, while the 
thumb is pushed against the bone so as to thrust it 
into its proper position. The difficulty always is to 
retain the bone in its proper place, and this may be 
attempted by placing a pad over the point, and ban- 
daging firmly through the axilla and round the chest; 
but all treatment generally proves futile. 

Dislocation of the humerus, as ordinarily met with, 
i.e. beneath the coracoid process or into the axilla, 
can be reduced most readily by manipulation, either 
by fixing the scapula with the left hand placed on 
the shoulder and drawing up the arm over the head 
with the right hand, or by Kocher's method, as fol- 
lows : — The elbow, being flexed, is to be firmly pressed 
against the side of the chest, and while held in con- 
tact with the body the arm is to be slowly and 
steadily rotated outwards by grasping the forearm, 
until firm resistance is encountered or the head slips 
into its place. Failing thus to effect reduction, the 
surgeon, while maintaining the rotation, brings the 
elbow forward and across the chest, and, lastly, ro- 
tates inwards so as to bring the hand on to the oppo- 
site shoulder, with reduction of the dislocation. 

Failing to reduce the dislocation by manipulation, 
recourse may be had to extension with either knee or 
foot. The patient being seated, the house-surgeon, 
standing by the side and placing one foot upon the 
chair, brings his knee into the axilla, and bends the 
arm forcibly over it. Should this fail to effect reduc- 
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tion, or if the dislocation is on the dorsum scapulae, 
recourse should be had to the use of the foot, by 
which method great force can be exerted. The pa- 
tient being laid on a flat couch or table, the house- 
surgeon takes off his hoot, and having laid a folded 
towel next the skin, places his heel (right or left, ac- 
cording to the side dislocated) in the axilla ; then, 
having grasped the arm with his hands, makes for- 
cible but steady traction until the bone flies into its 
place. Should a fair trial of this method fail in re- 
ducing the dislocation, chloroform should be admin- 
istered and the manipulations be repeated, probably 
with success. In old cases the pulleys may be had 
recourse to, the scapula being fixed by a jack-towel 
passed through the axilla and fastened to some con- 
venient point, and the pulleys being attached to the 
lower end of the humerus by a clove-hitch over a wet 
bandage. 

After reduction, the arm should be bandaged to 
the side for a few days, or the accident will very 
probably recur. 

Diagfiosis of injuries about the shoulder. — Injurie5 
in the neighbourhood of the shoulder-joint are often 
of a complex character and doubtful nature, so that 
their correct diagnosis will tax the powers of the 
house-surgeon to the utmost — more particularly if, as 
frequently happens, swelling has come on before he 
sees the case. A large proportion of the cases which 
come before the house-surgeon are simply examples of 
bruise from falls or blows upon the shoulder, and are 
best treated by resting the arm in a sling, and the 
use of an evaporating lotion in the early, and a lini- 
ment in the later stages. These cases, however, are 
often troublesome from their tediousriess, the patieut 
being unable for a long time to raise his arm tho- 
roughly, owing to partial paralysis of the deltoid 
muscle, the result of the blow. Under these circum- 
stances, the deltoid wastes and the shoulder becomes 
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flattened, the appearances resembling in some degree, 
and upon superficial observation, those of a disloca- 
tion. Stimulating liniments and galvanism may do 
good, but the best plan is to make the patient exer- 
cise the arm, either by pulling upon a rope with a 
weight attached to it, passed over a pulley above his 
head ; or, more simply, by working at the handle of 
a common pump in company with another person. 
The effect of either plan is to assist the weakened 
muscle in raising the arm, and so to exercise it until 
it fully recovers itself. 

In examining cases of injury of the shoulder-joint, 
it is particularly important to observe the amount of 
power over the limb possessed by the patient, since 
in both fracture and dislocation voluntary movement 
is lost to a great degree ; whilst in simple bruising 
the patient can cross the arm over the chest or back, 
although it may give him pain, and although he may 
be unable to raise the arm to the head. 

In the following table the symptoms of the three 
forms of injury about the shoulder which may be 
most readily confounded are given,* and will serve as 
guides in the diagnosis of these accidents. It must 
be borne in mind, hcfwever, that the first and second 
are much more likely to be met with than the third. 

SjGKs OF A Dislocation. Signs op a Fuacturk Signs of a Fractuue 

THROUGH TUE SUR- OF TIIK NeCK OP THE 

GiCAL Neck. Scapula. 

{Cause^ generally a fall (Causey direct blows.} {Cause^ generally a direct 
upon the elbow or hand.) blow.) 



1. Preternatural immo- 
bility. 

2. Absence of crepitus. 



1. Preternatural mobi- 1. Preternatural mobi- 
lity often, but not lity. 

constantly, present. 

2. Crepitus, produced 2. Crepitus, generally 
easily when there is detected by placing 



no impaction, ()r 
when the displace- 
ment is not complete, 
and vice versd. 



the finger on the 
coracoid process, and 
the opposite hand 
upon the back of the 
scapula, while the 
head of the humerus 
is pushed outwards 
and rotated. 

^ Tabulated from Hamilton on Fractures and Dislocations. 
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3. When the bone is 
brougnt to its place, 
it will remain without 
the employment of 
force. 

4. Inability to place the 
hand upon the oppo- 
site shoulder (or to 
have it placed there 
by an assistant), while 
the elbow touches tlie 
breast. 

5. Depression under the 
acromion process ; al- 
ways greatest under- 
neath the outer extre- 
mity, but more or less 
in front or behind ac- 
cording to the dislo- 
cation. 

6. Round, smooth head 
of the bone felt in 
its new situation, and 
moving with the shaft. 
Absence of the head 
from the socket. 



7. Elbow carried out- 
wards as a rule, and 
not easily pressed to 
the side of the body. 



8. Arm slightly short- 
eaed in the disloca- 
tion forwards, and 
lengthened when in 
the axilla. 



9. In taking the vertical 
circuiuferfnce of the 
shoulder in which a re- 
cent dislocation exists, 
by means of a tape car- 
ried over the acromion 
and throngli the axilla, 
an increase of about 
two inches over the 
sound side will be 
found. 



3. When once the frag- 
ments have been dis- 
placed, it is exceed- 
ingly difficult ever 
afterwards to main- 
tain them in place. 

4. If the fragments re- 
main in place, the 
hand can be easily 
placed upon the oppo- 
site shoulder. When 
they completely over- 
lap it is difficult. 

5. A slight depression 
not immediately be- 
neath the acromion, 
but an inch or more 
below. 



6. Head of the bone in 
tlie socket, and mov- 
ing with the shaft 
when impacted, but 
not otherwise. The 
irregular upper end 
of the lower frag- 
ment often to be felt 
pressing upwards to 
the coracoid process. 

7. Elbow hanging a- 
gainst the side when 
the fragments are not 
«lisplaml, but away 
from the side when 
displacement exists. 

8. Lengtli of arm un- 
changed, unless the 
fragments are im- 
pacted or overlap. If 
the fragments are 
completely displaced, 
the arm is shortened. 



3. When reduced, it 
will not remain in 
place. 



4. Tlie hand may gene- 
rally, but with difB- 
colty, be placed npoo 
the opposite shoalder. 



5. Depression under the 
acromion process, bat 
not 80 marked is in 
dialocatioiL 



6. Head of the booe 
may be felt in the 
axilla, but less dis- 
tinctly than in dislo- 
oation. Head of bone 
moves with the shsfL 
Head of the bone not 
to be felt under tiie 
acromion process, al- 
though it has not left 
its socket. 

7. Elbow carried a little 
outwards, but not so 
much as in disloca 
tion. Easily brongbt 
against the side of 
the body. 

8. Arm lengthened. 



9. Tlie coracoid procea* 
carrie<l a little towanli 
the sternum and dovn- 
wards. 

10. Pressing upon the 
coracoicl process, it is 
found to bc> movable, 
and to obey the mo- 
tions of tliearm. 



Dislocation at the elbow. — Notwithstanding all the 
minute directions laid down for the diagnosis and 
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treatment of injuries about the elbow-joint, the house- 
surgeon will find that he can efficiently treat the great 
majority of cases by flexing the forearm forcibly upon 
ihe upper arm. This can be most conveniently done 
t)y placing the knee in the bend of the elbow, the foot 
being on a chair, and bending the arm around it until 
jhe dislocation is reduced, when the forearm can be 
tully flexed upon the humerus. Should the use of the 
knee not give sufficient power for the purpose, the foot 
-yi the operator may be employed, the patient being 
seated on the ground, and the operator on a chair 
in front of him. 

It is possible that fracture of the humerus imme- 
diately above the condyles may be confounded with 
dislocation ; but the diagnosis will be readily made 
in a recent example by noticing that in the case of a 
fracture the condyles move with the radius and ulna, 
their relative distances being undisturbed, and that 
the distortion is immediately reproduced, after appa- 
rent reduction, when the traction ceases. Should the 
rapid swelling which usually attends injuries about 
the elbow render the diagnosis doubtful, it will be 
better to refer it to the higher authorities rather 
than to damage unwittingly a very important articu- 
lation. 

Dislocation at the wrist is of rare occurrence, and 
can be readily reduced by flexion and extension. It 
is liable to be confounded in young persons with a 
more common accident -viz. separation of the epi- 
physis of the radius — the diagnosis depending upon 
the fact that in the latter case the styloid process can 
be felt to move with the carpus. 

Injury of the /orearTii in young children, — Mr. 
Duncan M*Nab, of Epping, was good enough in 1862 
to call the author's attention to a peculiar injury 
occurring in young children, caused apparently by 
their being dragged forcibly by the hand. The sym- 
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ptoniB are pain and inability to supinate tlie haBdi 
which is strongly pronated ; the ann is semi-fleSEd) 
and the deformity suddenly disappears with, a Bia| 
upon the hand being steadily supinated by the Bur- 
geon, or frequently whilst he is simply examining ths 
case. Mr. Si'Nab regarded the injury as a dialoor 
tion of the lower end of the radius from the ulna. 

M. Goyrand described the same injury to the Sll^ 
gical Society of Paris in 1861, and maintained that 
it consisted in a. displacement of the inter- artieulu 
fibro -cartilage of the wrist in front of tbe carpal ex- 
tremity of the ulna. Other French surgeons, bow- 
e\er, have believed that the dislocation is at the 
upper extremitj of the radius, and in this Dr. Hedges 
of Boston, agrees. The author lias met with si 
oases since his attention was called to the subjecti 
ind m some of these the injury, so far as could be 
judged, was at the wi'ist, whilst in others it was aeu 
the elbow 

The treatment is to grasp and supinate the band 
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steadily, when the parts will resum 
position. 

Mr. Jonathan Hutchinson, jun., h 
vestigated this accident experimentally on the di 
Bubject, and 6nds that it consists in a. slipping of 
head of the radius out of the orbicular li^m< 
Mr. Hutcliinson maintains that pronation is the m 
successful method of reduction. 



*,: 



Dislocations of the p}ialanges may 
flexion and pressure with the fingers 
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[rection, and it will be generally necessary to employ 
16 clove-hitch, made of a piece of tape, to get a 
ifficient grasp on the bone, or forceps fitted with 
ather finger-holders as shown in fig. 147. The 
ibcutaneous division of the lateral ligaments is 
at rarely required, and if undertaken, the operator 
lould do as little damage to the articulation as 
Dssible. 

A simple contrivance (fig. 148), invented by R. J. 





Fig. 148. 

!ievis, an American surgeon, will give a firmer hold 
ipon a dislocated phalanx than the clove-hitch. It 
tonsists of a thin strip of hard wood about ten inches 
n length and one inch or rather more in width. One 
>nd is perforated with six or eight holes, and the 
>pposite end is cut away so as to form a projecting 
landle with a shoulder on each side of it. A piece 
)f strong tape a yard long is passed through the holes 
learest the end of the splint, leaving a loop on one 
jide, and a similar piece through another pair of holes. 
iiVith these the dislocated finger or thumb can be 
irmly attached to the splint by drawing the tapes 
;ight and twisting them in opposite directions around 
ihe handle, to which they should be securely fastened 
fig. 148). The once popular toy * the Siamese link ' 
s a revival of a puzzle made by the American Indians, 
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and employed many years back by American surgeons 
in reducing dislocated fingers. This tube is admirably 
adapted for this purpose, as it takes an exceedin^y 
firm hold upon the finger without exercising injurioos 
pressure upon it. 

DisloccUions of the femur. — The diagnosis and 
treatment of these dislocations are entered into 80 
fully in all the ordinary works on surgery, that it will 
be sufficient to indicate here simply the direction in 
which force should be exerted in order to reduce the 
bone by manipulation or extension. 

In all cases treated by manipulation, the patient 
should be laid upon a mattress on the floor, and not 
on a table. In the two forms in which the limb is 
inverted — viz. dislocation on the dorsum ilii and into 
the sciatic notch — the thigh is to be flexed and lifted 
up by the knee, and then steadily everted or roUed 
outwards, and brought parallel to its fellow. In the 
two forms in which the limb is everted — ^viz. disloca- 
tion on the pubes and into the thyroid foramen — the 
thigh is to be flexed and inverted^ and then brought 
down into its natural position. 

In applying extension, the following are the rules 
applicable to the forms the house-surgeon is likely 
to meet with— viz. in dislocation on the dorsum ilii or 
into the sciatic notch. In either case the operator 
may place his foot in the groin and draw the Umb 
downwards and inwards, rotating outwards slightly 
towards the last, the patient being on his back if the 
dislocation is upwards on to the dorsum ilii, or on his 
sound side if thq dislocation is backwards into the 
sciatic notch. If the pulleys are used, the pelvis must 
bo fixed by a jack-towel passed through the groin, and 
the extending force applied in the direction indicated 
above. 

As soon as reduction is effected the patient's 
thighs should be fastened together and kept so for 
some days, to prevent any movement in the joint. 
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Dislocation of the knee is sufficiently obvious, and 
is readily reduced ; but its after-consequences may be 
serious, from injury to the joint or to the popliteal 
vessels. When reduction is effected, the limb should 
be placed immediately upon a back splint to insure 
perfect rest, and every means should be taken to 
prevent inflammatory action in the joint. Attention 
should be paid to the existence of pulsation in the 
arteries of the leg and foot, and to any symptom of 
injury in the popliteal region, since if rupture of the 
vessels has taken place amputation will probably be 
requisite. Compound dislocations of the knee-joint 
will very probably require immediate operative inter- 
ference, either amputation or resection of the articular 
surfaces being necessary in severe cases. 

Dislocations at the ankle-joint, with or without 
fracture of the malleoli, can usually be readily re- 




FiG. 140. 

duced if the leg is flexed upon the thigh so as to 
relax the muscles of the calf, the contraction of which 
forms the chief obstacle to their reduction. This may 
be easily accomplished by making an assistant clasp 
the lower part of the thigh firmly and hold it perpen- 
dicularly to the recumbent body, when the operator 
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can readily flex the leg to a right angle trith the 
thigh, and will be able to exercise the necessary trac- 
tion (fig. 149.) The counter-extending band shonld 




be applied in the same manner if the pulleys are 
pmployod. When reduction has been effected, the 
limb shonld be immediately put up with aide-aplinte 
having foot-pieces, so as to prevent all motion in the 
part. 
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Compound dislocation at the ankle is an accident 
always involving the question of primary amputation. 
If it is determined to save the limb, it may be put in 
a Maclntyre splint; or, supposing, as is frequently 
the case, the injury to the skin to be on the tibial 
side, the knees may be flexed and the limb laid upop 
its outer side and fastened to an appropriate splint. 

The splint shown in fig. 150 is an adaptation of 
the principle of Thomas's splints to the ankle-joint, 
and has the advantage of keeping the foot rigid 
without interfering with the surfaces of the joints. 

TREATMENT AFTER EXCISION OF JOINTS 

Since cases of excision of joints are always of 
great interest, the surgeon will naturally give special 
directions for the treatment of each case according to 
the particular views he may entertain ; and the fol- 
lowing are therefore only general hints upon the sub- 
ject, which may perhaps be of service to the house- 
surgeon. In the cases of excision where a movable 
joint is hoped for, it is of course of no moment that 
the parts should be kept at perfect rest ; but where 
the firm anchylosis of the articulation is looked for, 
as in the knee, it is of the utmost importance that 
every precaution should be taken to enable the pa- 
tient to keep perfectly still. With this view it will 
be advisable in most cases to place the patient, from 
the first, on a water- cushion, in order to prevent the 
constant movement of the body, which is otherwise 
unavoidable. 

Shoulder, — A pillow covered with waterproof 
material, for the arm to lie on, is all that will be 
required at first (fig. 117). Subsequently, when 
the patient is able to sit up, the arm must be well 
supported in a sling. 

Elhow, — Surgeons differ very much as to the POSI- 
TS 
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tion in which they place the limh after the opentii^ 
of excision of the elbow, the rectangular, serai-fleiedj. 
and straight positions being employed in (tiETeraot 
^^ hospitals. A more or less rectangular splint for tho 
^^L fore and upper an» will be necessary for the two 
^^M former positions, and a straight inaido splint, or none 
^H at all, is employed for the latter, which in the authoi^ 
^^B experience gives by far the best results as r^ordt 
^^1 subsequent movement, since the cut ends of the boncB 
^^M are not necessarily brought into close contact. 
^^1 Mr. F. Masoti contrived a very good splint for 
^H cases of excision of the elbow, which has the great 
^H advantage of permitting the movements of jironatioa 


_ 

^H and supination during the process of healing. Iti 
^^K shown in tig. 151, and being linnly appliod to tb 
^^1 inner side uf either arm, the necessary sepamtio 
^H Ijctween the cut ends of the bones can be maintainai 
^H and the foreann can be flesed and rotated by relaj 
^H irg the fly-screws. 

^H Tlif: wHk/. may be conveniently treated upon t 
^H wellpadded ephnt, on which the hand and forearm 
^H may be laid in the prone position (fig. 62). 

^H //»>.— This excision can be treated with a lonjbJ 



splint, interrupted opposite the joint, and bracketed 
with a light bar of iron. The splint should reach 
from the foot to the axilla and be firmly fastened to 
the trunk, tension being raade by means of a rack- 
and-pinion movement in the splint itself, or by es- 
tension from a fillet on the opposite thigh. The dis- 
torted position of the limb sometimes renders it difh- 
cult to apply any splint properly ; and these cases 
may be most conveniently treated by making exten- 
sion with a weight over the end of the bed. The 
weight is to be fastened to the limb by means of a 
strip of plaster carried up each side above the knee, 
leaving a loop beneath the foot to which a cord carry- 




be allixed {p. 302). This can either 
hang over the, end of the bed or be carried over 
any simple form of pulley. If the foot of the bed be 
raised upon a couple of blocks of wood, the patient 
will ]>e eB'ectually prevented from being drawn down 
by the weight ; or if there ia much distortion of the 
spine, this can at the same time be to a great degree 
remedied by using a counter -ex ten ding perineal Irnnd 
passed through the opposite groin and fastened to the 
head of the bed, as seen in fig. 152, where the weight 
is attached by means of a pn^ded socket and the 
■ pulley is shown affixed to the head of the bed. 
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By the addition of another pulley, as in fig. 12", 
the tendency of this ciontrivance to draw tiie limh up 
from the bed can be readily overcome. 

Bryant'is double thigh -spluit, interrupted opposite 



I 




__ ^ it (fig. 153), maintains extension by 
means of an india-rubber accumulator, and may he 
for Idp-diseaae or fracture of the thigh. In ap- 
plying it, the foot-piece on the affected side must be 




unaercwed and lirtiily bandaged to tlw foot Ireforeit 
^i attached to the accumulator, which is maintainBd 

i. in action by a tent-rope arrangement similar to th»t 

I described at p. 305. 



EXCISION OF KNEE 841 

Fig. 154 shows an arrangement contrived for a 
case of excision of the head of the femur, where the 
patient was at death's door from the irritation caused 
by his lying on the wound, which had been carried 
far back on the buttock, but who made a perfect 
recovery as soon as he was placed in the * hammock 
swing.' The contrivance was used in the treatment 
of several cases subsequently, and has met with some 
favour among German surgeons, who have also em- 
ployed the swing in cases of bed-sore with advantage ; 
but where the wound is made well at the side of the 
limb, it is not essential. When excision of the hip is 
done by an anterior incision a double Thomas's splint 
is all that is required. 

Knee, — A Thomas's knee-splint or a simple straight 
splint, reaching from the foot to the back of the thigh, 




Fig. 155. 



with a foot-piece, is all that is necessary for the treat- 
ment of this excision. A side-splint with a perineal 
band has been added to this by some surgeons, with 
the view of steadying the limb to a greater degree, 
but it is not at all essential (fig. 155). The splint 
should be carefully padded throughout, and near the 
joint the pads should be covered with some water- 
proof material, to prevent the discharges from soaking 
into pads, which it will be impossible to change for 
some weeks. The practice of swinging the limb in a 
Salter's cradle has it advantages and disadvantages., 
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the former being the ease it affords the patient in 
moving in bed without disturbing the joint, and the 
latter the tendency there is to produce rotation of the 
limb and eversion of the knee. 

Dr. Heron Watson, of Edinburgh, has successfully 
employed a wooden back-splint, with a stout wire 
carried down the front of the leg and arched over the 
knee, and furnished with hooks for suspension to a 
cradle. The limb is placed on the splint, and the wire 
being adjusted, the whole is enveloped in plaster-of- 
Paris at the time of the operation, the wound only 




Fig. 156. 

being left uncovered. This insures fixity of the bones 
and has yielded good results. 

Howse's splint for excision of the knee is a metal 
splint roughly resembling Maclntyre's splint, but the 
thigh and leg pieces do not reach so near to the knee, 
and instead of the hinge behind the joint there is a 
rigid metal bar about two inches wide ; at the distal 
extremity of the splint there is a pulley which re- 
volves transversely ; the limb is suspended from this 
pulley, which allows rotation of the limb when the 
patient shifts his position, and so protects the knee 
from jarring. The limb is fixed to the splint by 
waxed bandages, and the intervals between the knee 
and tlie splint are packed with cotton-wool soaked in 
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melted wax and paraffin, which prevents the discharges 
trickling between the limb and the splint. 

Ankle. — A simple back-splint and foot-piece is all 
that will be required after this excision, and will leave 
the wound at the sides of the limb perfectly free for 
the exit of the discharge. A method of suspension, 
similar to that employed by Dr. Watson for the knee, 
is shown in ^g. 156, and has been found serviceable 
both after injury and resection of the ankle-joint. 
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CHAPTER XII 

ON CASE-TAKING 

The careful and systematic reporting of cases is a 
most important part of a student's duty, and the 
practice thus acquired will be found of the greatest 
service to the surgeon in after-life- Moreover, in the 
present day, it is to the house-surgeons and ward- 
clerks of the various hospitals that we look for the 
reports of cases of interest which have occurred in 
their several institutions, and the publication of 
which is of the greatest moment for the advancement 
of medical science. In the following chapter an 
attempt will be made to suggest the general mode of 
reporting a surgical case, and to draw attention to 
the principal points which should be recorded, and 
the order in which it will be advisable to take them. 
It must be understood that the subsequent observa- 
tions are only intended to apply to surgical cases ; 
medical cases, being of a more occult and complicated 
character, require a more extended method of pro- 
ceeding and a different order in the record of parti- 
culars.^ The great point in recording surgical cases 
is, to give all the facts bearing upon the injury or 
disease under consideration, but to omit all others 
which, however interesting in themselves, have no 
relation to the particular case. Different reporters 
will bestow a greater or lesser degree of polish upon 
a case according to their command of language and 
powers of composition ; but if the above cardinal rule 
be attended to, every scientific requirement will be 

^ See also the Introduction to the author's Student's Guide 
to Surgical Diagnosis. 
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complied with, and the annoyance of having an im- 
perfect or over- written case will be avoided. 

The following particulars must invariably be 
noted : — 

1. Christian and surname. 

2. Age, condition (single or married), and occupa- 
tion. 

3. Late residence of patient (in case of inquiry 
after the patient has gone home). 

4. Date of admission (day of month and year ; or 
hour, if a case of accident or urgency). 

5. Ward, and number of bed. 

6. Name of surgeon under whose care the patient 
is admitted. 

7. The most palpable outward symptom of the dis- 
order for which the patient was admitted should then 
be noted in the plainest terms — thus, 'broken leg,' 
* tumour of the thigh,' * severe burn,' <kc. <fec. 

In order to arrive at a clear understanding of the 
nature of the case, whether it be one of disease or 
accident, it will now be necessary to inquire into (8) 
the history of the case so far as the patient can give it. 
This will be extracted with ease from some patients, 
whilst others will wander into all kinds of irrelevant 
details, and can only be kept to the point by the 
most rigid cross-examination. It is in collecting 
these details that the case-taker's intelligence will be 
chiefly exercised ; but if he will bear in mind the rule 
stated above his duty will be much facilitated. Thus, 
in cases of accident, the nature of the accident and 
its immediate results to the patient should be briefly 
described (e.g. a cab-horse knocked the patient down, 
and the fore- wheel went over the right leg) ; also, 
any medical attendance which the patient may have 
received before admission should be noted. It is to 
be borne in mind that all dates of cases should be 
recorded as days of the month, and not of the week^ 
or the report will be unintelligible in a short tixxi^. 
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This naturally leads up to (9) tJiepatienfs condition 
on admission, which must be ascertained from the 
officer who saw the case at first ; and the physical 
condition of the patient should always be recorded— 
thus, * faint from loss of blood/ * insensible/ * sober,' 

* drunk,' &<?. 

These last particulars (9) will only be necessary in 
cases of accident, since in chronic cases the condition 
of the patient when seen by the case-taker will vary 
but little from that on admission. 

10. The patienfs previous history must next be 
ascertained, so far as it bears upon the probable re- 
sult of the case or the treatment. Thus, it will be 
important to record whether the patient is habitually 
sober or given to drink ; whether a woman is some 
months advanced in pregnancy ; or whether the thigh 
of the opposite side was fractured some years ago and 
has been shortened since that date. Again, in cases 
of disease — e.g. tumour — the family history will have 
a direct bearing upon the question of malignancy, and 
so also the previous existence of other tumours, the 
amount of pain experienced, <kc. It will be well to 
ascertain whether the patient has resided habitually 
in town or country, and whether he has been engaged 
at any time in occupations of an injurious tendency. 
It will be advisable also in many cases, and parti- 
cularly in the case of children, to obtain further 
information from the parents or friends when they 
come to visit at the hospital. 

11. Description of case. — This gives a wide field 
for the case-taker's ability to show itself, for nothing 
is more difficult than to give a good verbal descrip- 
tion of morbid appearances. 

In the simpler cases a few lines will suffice, thus : 

* There is a simple transverse fracture through the 
right humerus immediately below the insertion of the 
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deltoid, with a small effusion of blood into the sur- 
rounding tissues, and a bruise on the outer side of the 
arm over the seat of fracture. No other injury.' 

More complicated cases of disease or injury will 
require more elabo^-ation, and the reporter should 
endeavour to elucidate all those points which will 
assist the surgeon in making his diagnosis. Thus, in 
the case of a tumour of the breast : * In the lower 
part of the left breast a tumour of the size of a large 
orange is developed. The surface of it is smooth, and 
the skin can be made to glide over it, the nijyple being 
quite normal. The tumour is freely movable on the 
subjacent tissues, and its boundaries can be distinctly 
made out. At one point in the lower part of the 
tumour an obscure sense of fluctuation is perceived. 
There is a little pain present occasionally in the 
tumour, but it is only of a dull aching character. 
There is no enlargement of the axillary or cervical 
glands, nor any other tumour in any part of the body.' 

In all cases of surgical disease, the condition of the 
thoracic, abdominal, and genito- urinary organs should 
be investigated, and the fact that they have been 
examined and found normal or otherwise sliould in- 
variably be noted. The general appearance of the 
patient (full-bodied, cachectic, &c.) should be noted, 
and whether he presents any indication of a scrofulous 
or tubercular diathesis. 

If the case-taker can give a little drawing of the 
appearances of the disease, though only a pen-and-ink 
sketch, it will add much to the value of the report. 

In all urinary cases the condition of the urine as to 
(1) quantity, (2) reaction, (3) specific gravity, (4) albu- 
men, (5) urea should be recorded. The estimation of 
urea may be most readily made with Gerard's ureo- 
meter (^g, 157), the operation being completed in less 
than five minutes. The determinations are scienti- 
fically accurate, no calculations being needed, as the 
result of the analysis is read at once in percentages of 
urea. 
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Meiliod of using. — Pour into the tube 5 c.c. of 
the urine to be examined, and in the bottle (o) SSc.t, 
or 6 Quid drachms of EM^dium hypobromite solutioo. 
Place the tube carefully inside the bottle, as ahown 
in the illustration, avoiding spilling any of the con- 
tents. Fill the glass tubes (6 e) with water, so tlial 
the level reaches the zero line, taking care that when 



this is done the tube (c) contains only a little water 
by being placed high — it having to receive what \t 
displaced from (c) by the nitrogen evolved. No* 
connect the india-rubber tubing to the bottle, and 
noting lastly that the water is exactly at zero, upset 
the contents of the tube into the hypobromite sola- , 
tion. Nitrogen is evolved, and depre.saes the watCI 
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in (6). When this ceases, lower (c) until the levels of 
the water in both tubes are equal. To be exact, dip 
(a) into cold water to cool the gas before taking a 
reading, and note the result, which shows the percent- 
age of urea. 

The solution of hypobromite of soda is made by 
dissolving 100 grammes of caustic soda in 250 c.c. of 
water, then adding 22 c.c. of bromine. 

To avoid the danger of the bromine vapour, the 
bromide is sold in hermetically sealed glass tubes, 
containing 2*2 c.c. ; one of these placed in the large 
bottle with 25 c.c. of the soda solution gives, when 
broken with a sharp shake, the exact quantity of 
hypobromite for one estimation of urea, and all bad 
odour is avoided. 

12. Diagnosis and remarks of surgeon. — These 
must be carefully reported, and the best way is to 
enter them roughly in a note-book at the time, and 
write them out carefully afterwards. A few lines 
will generally suffice, provided the case has been 
properly taken beforehand, but some surgeons have a 
weakness for dictating the whole case over again in 
their own words. 

13. Treatment. — The treatment, both local and 
general, must be carefully noted ; and in the case of 
fractures &c. the apparatus used should be distinctly 
named (long splint, Maclntyre, <fec.), or if of unusual 
form, it should be fully described, and its inventor's 
name mentioned. The diet ordered must be recorded, 
and all prescriptions carefully copied, with the several 
ingredients under one another, and not in one line. 
When the form of book will allow of it, it is well to 
enter the prescriptions in the margin. 

14. Progress. — In acute or urgent cases, the daily 
or even hourly condition of the patient should be re- 
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ported ; but in chronic cases a report twice o 
times a week is ample. 

In all acute cases, particularly when any op 
has been performed, a tabular record of the 
respiration, and temperature should be kept 
inspection of the visiting-surgeon. These sh 
recorded twice a day, at the same hour momi 
evening, and will be found of great service in j 
the treatment. Clinical thermometers are 
common use, and can be procured of various i 
The * register * thermometer — i.e. a thermom 
which a small portion of mercury, separate* 
bubble of air, serves as an index — is much mc 
venient than the common form of instrumen 
can be removed from the patient and carried 
light for inspection. In using the register i 
meter it is necessary that the register should 
and this is readily accomplished by holding the 
ment firmly between the finger and thumb 
hand, and giving it a slight jerk by striking c 
against the other. The detached portion of n 
is thus shaken down to the column in the insti 
and will indicate any rise in its level. 

The thermometer is most conveniently pi 
the mouth of the patient, and should be left 
for five minutes in order to get the correct t€ 
ture. Tlie normal temperature of the huma 
is 98*4° F., and any great rise above this is \m 
of severe constitutional disturbance. The occ 
of a rigor, as in py«^niia, is usually precede 
sudden and extreme rise in temperature. The 
of temperature may be kept either in columns 
tabular form, by whicli latter the variations a 
readily appreciated, and of which the accomj 
is a convenient specimen (see p. 353). 

It is most important to record any new sym 
the time of its occurrence, since thereby the al 
of noting the cessation of a symptom which hj 
been mentioned before is avoided. Also, preci 
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should be used, and such vague statements as * Is better 
to-day ' be avoided. 

Any remarks which the surgeon may make during 
the progress of the case should be recorded, and par- 
ticularly any reasons he may assign for change of 
treatment, or for proposing operative interference. 

15. Operation. — The steps of an operation should 
be most carefully described ; thus, the fact of anaes- 
thetics being administered or otherwise ; the incision 
made (length and direction), and the instrument it 
was ma<ie with ; the use of saw, bone-forceps, or 
other instrument ; the amount of hyemorrhage (arte- 
rial or venous), and the method employed to arrest 
it ; any unexpected occurrences during the operation ; 
the dressings applied ; and the condition of the pa- 
tient when removed to bed. Any remarks upon the 
case which the surgeon may make in the operating- 
theatre should be taken note of ; but it will not be 
necessary, of course, to recapitulate the history of the 
case, of which he will probably give a sketch to the 
spectators. 

In the case of tumours, limbs removed for disease 
<fec., a minute account of the appearances of the 
diseased portions, as seen after removal, should be 
appended. 

The history of the case must, of course, be re- 
sumed after an operation, and especial care taken to 
notice the state of the pulse and respiration ; whether 
sickness is present or not ; the administratiou of sti- 
mulants or anodynes c^c. The condition of the wound 
must be minutely described, whotlier there is oozing 
of blood, and if so, to what extent ; whether suppu- 
ration is set up or the parts heal by first intention, 
and the nature of the dressings which are applied. 
Daily reports are essential for at least the tirst week 
or ten days after a severe operation ; subsequently, 
longer intervals are allowable, but all important 
epochs should be recorded — e,g, the first dressing, the 
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removal of stitches, the first time the patient leaves 
his bed, and the date of the final closing of the 
wound. 

16. Result, — This must invariably be recorded. 
If favourable, mention should be made of the general 
condition of the patient at the time of his discharge, 
and more particularly of the results of the treatment 
to which he has been subjected. The date both of 
month and year must be carefully recorded, and also 
whether the patient is discharged to a convalescent 
institution or to his own home. 

In the case of death, the date and hour of death 
must be recorded, and also, if possible, the mode of 
death. The record of the post-mortem examination 
should be appended to the case, and the condition 
not only of the part affected, but of all the organs of 
the body, should be investigated, since the iiStorma- 
tion thus collected may have an unexpected import- 
ance at some future time. 

When a case is concluded, the name of the disease 
Mnd the result should be placed at the top of it, for 
the sake of easy reference, and the clerk should sign 
his name at the end. In long cases, which are carried 
on to a page at a little distance, double references 
should be given — * Continued at p. — ,' and * Continued 
from p. — .' 

A case -book should be provided with a double 
index : in one the names should be in the first 
coluiiiii, in alphabetical order, for reference while the 
j)atieut is in the house ; but the second index should 
('ousist of several parallel columns, in which the fol- 
lowing should bo entered : 1. Disease (referred to 
(;ach organ — thus, Urethra, stricture of ; l»re;ibt, 
scirrhus of, tfec). 2. Name. 3. Age. I. Date <»f 
admission. 5. Date of discharge, or death. G. Ope- 
ration. 7. Result. The number of the page may be 
placed before or after the other particulars, as most 
convenient. 
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TABLE FOR 
REPORTING A SURGICAL CASE. 

1. Name. 

2. Age and Condition, and Occupation. 

3. Address. 

4. Date of Admission (day of month and year). 

5. Ward and Bed. 

6 . Surgeon. 

7. Injury or Disease. 

8. History of Case from Patient. 
[9. Condition on Admission.] 

10. Patient's previous History. 

11. Description of Case. 

12. Diagnosis and Remarks of Surgeon. 

13. Treatment. 

14. Progress. 
[16. Operation.] 

16. Result. 
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CHAPTER XIII 

POST-MORTEM EXAMINATION 

The neat and satisfactory performance of a post- 
mortem examination should always be aimed at in 
hospital practice ; while in private it is of still 
greater importance to avoid offending the feelings of 
relatives by unnecessary noise, or wanton soiling of 
the clothes, furniture, &c. 

The body being stripped and laid upon a table or 
the lid of the coffin, the house-surgeon should take 
notice of any external appearances which may be 
worthy of remark, and in cases of medico-legal inves- 
tigation these should be at once noted with pen and 
ink. In the case of surgical operations, also, the ap- 
pearance of the wound should be investigated before 
any further steps are taken. 

If the head is to be examined it should be taken 
first, since the appearance of the brain will be mate- 
rially modified by the cutting of the large vessels of 
the heart &c. 

Examination of the head, — The head being raised 
to a convenient height upon a block or tripod-stand, 
the hair should be parted across the top of the skull 
from ear to ear. An incision down to the bone is 
then to be carried in the same direction across the 
top of the head, and never across the forehead. The 
scalp, being thoroughly divided, can be drawn for- 
ward over the brow and backwards over the occiput, 
being freed from the skull, where necessary, with the 
knife. A line is now to be marked with the knife 
all around the skull, neceBsaniy c\xt\ivxi^>^TCs>Q.^^^ 
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temporal muscle on each side ; and the mistake is 
often made of carrying this line much too low, thus 
materially embarrassing the after-steps. It should 
pass about an inch and a half above the orbit in 
front, and half an inch above the occipital protube- 
rance behind, while at the sides the line between 




Fig. 158. 

these two points should be kept as high in the tem- 
poral fossae as the shape of the head will allow. 

In order to saw through the calvaria easily, the 
saw must be sharp and used lightly, and the head 
must be held quite steady, and for this purpose may 
be gripped by one of several contrivances or * skull- 
grips,' of which one is shown in fig. 158. The best 
way is to stand on \\\& left side of the corpse, to 
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grasp the head firmly with the left hand, and place 
the heel of the saw on the frontal bone. A few firm 
but light backward and forward movements will soon 
cut through the outer table of the skulJ, and the cut 
can then be readily prolonged backwards. The head 
must be moved as may be most convenient ; and, 
when approaching the occiput, the operator will 
either have to stoop considerably to use the saw 
effectively, or must raise the back of the head to a 
suitable level. Having finished the left side of the 
head, the operator may either lean over, if he is tall 
enough, and continue the sawing on the right side, 
or, which is much easier, he may come round to the 
right side, and putting the heel of the saw in the ex- 
tremity of the former cut, can carry it back to meet 
the one of the opposite side at the occiput. There 
are three points where the saw requires to be tho- 
roughly applied — viz. at the occiput, and at the an- 
terior extremities of the temporal ridges on the 
frontal bone ; but care should be taken not to carry 
the instrument so deeply as to wound the dura mater 
or brain. 

In the hospital dead-house, where noise is of no 
consequence, it is unnecessary to saw through more 
than the outer plate of the skull, and the inner may 
be more expeditiously divided with the chisel and 
mallet ; but in private houses the saw must be carried 
through the entire thickness of the skull, which must 
be merely * prised ' open with the chisel, to which a 
handle should be fitted at right angles with the shaft, 
so as to give a leverage to the operator's hand. When 
the calvaria is very firmly attached to the dura mater, 
it may be either dragged off forcibly with the hook 
provided for the purpose, or a steel sound or staft* (of 
which there is usually one in a post-mortem room) 
may be introduced between the two, and be made to 
tear through the adhesions. When the adhesions are 
especially firm, the shortest way of overcoming the 
difficulty is to divide the dura mater all round in the 
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line of the iuuision, aiid remove skull-cap and dun 
mater together. In cases where any injury to the 
ekull is suspected during life, and generally iu cases 
the subject of medico-legal investigation, great care 
should be taken to divide the calvaria altogether with 
the saw, lest a difficulty should arise in determinjiig 
whether a fracture of the skull is not the result of tlie 
violent efforts to remove the skull-cap. (A good plan 
in such cases, suggested by Mr. Hutchinson, ia to cut 
off the upper convolutions of the braiji and their 
membranea with the akuU-cap, and to remove them 
subsequently for ita examination.) The superficial 
parts of the membranes having been examined, thcy 
should next be ojiened in the following way r —The 
knife is carried round the cut edge of the skull uid 
made to divide the dura mater, which can then bs 
lift«d up on each side so as to expose the /ah:^ thi^ 
being divided with the knife from its attachment to 
the ethmoid bone, cun be drawn backwards, and tha 
upper surface of the brain will be fully exposed. (II 
it be necessary to examine the sinuses of the skoll, 
the superior longitudinal should be laid open befors 
the/alx is detached.) 

To Temove the brain. — Lift up tho anterior lobei 
with the left hand, turning up with them the first 
pair of nerves. Next divide the optic nerves (seconds. 
which will be seen close to the clinoid proeeaaea, ano^ 
immediately behind them the internal carotid arterioK . 
with the infufuMiilum in the middle line. The tbM 
pair will next be seen, and then the tnntorium < 
belli, which is to be divided on each side by carryii^ 
the knife along the posterior margin of the petrov 
bone ; this cut will divide tho fourth nerves, and ti " 
Hfth will be at once exposed, when the sixth, » 
eighth, and ninth nerves will follow iu their oatn 
sequence. Lastly, the knife ia passed through t 
foramen 'magnum to divide the medulla (Alongatau 
vertebral arteries, and the brain can then be lifted m 
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The brain having been weighed, the base and the 
arteries should be first investigated ; and it may then 
be carefully sliced from above downwards, in order to 
examine the several parts of the organ. 

The sinuses of the base of the skull may now be 
readily examined, by carrying the knife along their 
several situations. 

To open the orbit. — This is best done from above, 
after the removal of the brain. The saw should be 
carried through the remainder of the frontal bone, at 
the inner and outer angles of the orbit, and these cuts 
can then be prolonged backwards through the roof of 
the cavity with the chisel. The triangular piece of 
bone thus marked out can then be tilted forward, and 
the contents of the orbit will be exposed. If it is 
merely required to examine the eyeball, this can be 
more readily removed from the front, in the same way 
as during life, with a pair of scissors. 

To remove the temporal bofies. — This may be re- 
quired in cases of deafness, or occasionally in fractures. 
The brain having been removed, the knife should be 
carried down outside the bone, so as to separate the 
auricles with the skin, which should be drawn down. 
The saw is then to be carried behind the mastoid 
process to the jugular foramen, and through the 
squamous portion up to the basilar process ; a little 
force with the chisel, and a division of any soft parts 
with the knife, will then lift the bone from its place. 
The knife is next to be carried beneath the bone, to 
free it from its attachments to the lower jaw and 
pharynx, care being taken, however, to leave the 
Eustachian tube attached to the under surface. 

To remove tlie spinal cord. — The body being turned 
on its face over a block, so that the dorsal region may 
be well elevated and curved, an incision is to be carried 
from the occiput to the lower part of the lumbar 
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region. All the muscular tissue is to be turned aside 
as far as possible with the skin, so that the vertebral 
arches may be fully exposed. With the saw a cut is 
then to be made on each side of the dorsal region, 
close to the articular processes, but sloping inwards 
towards the vertebral canal, and with the chisel these 
three or four arches can then be removed. A strong 
spine-chisel or rachet is next to be used, and the 
hook being inserted in the canal, it can be hammered 
through the arches for the whole length of the spine, 
and with a pair of bone-forceps they can readily be 
removed in a few minutes ; the dura mater will then 
be seen, and must be divided to expose the cord. To 
remove the cord, the knife must be carried outside 
the dura mater, to cut through the nerves on each 
side and the cauda equina below, when the cord can 
be readily lifted out, and sliced in various parts as 
may be necessary. 

Chest and abdomen. — These cavities are generally 
laid open together by an incision from the root of the 
neck to the pubes. This cut, begun over the lower 
part of the trachea, should be carried along the centre 
of the sternum down to the bone, then only through 
the skin to the umbilicus, in a semicircle around that 
point, and so on to the pubes. Returning to the 
lower extremity of the sternum, the operator should 
then carefully deepen the incision, so as to open the 
cavity of the peritoneum for an inch or two ; this 
being done, the first and second fingers of the left 
hand can be introduced, and will serve to hold up the 
abdominal wall, while the knife is passed between 
them, with its back to the intestines, and made to 
cut through the whole thickness of the muscles at 
once down to the pubes. The skin and pectoral 
muscles are then to be dissected off the sternum and 
cartilages of the ribs, which should be fully exposed. 

Thorax. — The knife is now to be carried through 
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the sterno-clavicular articulation on each side, which 
will be readily accomplished by placing the point 
close to the inner end of the clavicle and cutting 
downwards and outwards. The cartilages of all the 
ribs are next to be divided, and it must be borne in 
mind that the cartilage of the first rib will be found 
a little farther from the middle line than either the 
sterno-clavicular articulation or the cartilage of the 
second rib. All the cartilages should be divided as 
near their respective ribs as practicable, and should 
be cut evenly on the two sides. In old subjects the 
cartilages of the ribs, and particularly the first one, 
are more or less calcified, and will require the appli- 
cation of the bone-forceps. The lower part of the 
sternum is now to be lifted up, and the attachment of 
the diaphragm divided ; after which, by the division 
of a little cellular tissue, the sternum will be quite 
freed, and may be lifted off. If, as is generally the 
case, the pleurae are very adherent to the sternum, 
they will be removed in part with that bone, and the 
lungs will be fully exposed. These are to be drawn 
forward and examined superficially, notice being taken 
of the amount of fluid in the pleural sacs. The peri- 
cardium is next opened by a vertical incision, and 
the heart exposed. (Any fluid in the pericardium, if 
its measurement is required, should be withdrawn 
with a syringe.) 

The heart and lungs are best removed together, 
by cutting through the trachea, drawing it down with 
the left hand while dissecting it away from the 
oesophagus, then cutting across the great vessels at 
the root of the neck, and so dragging the whole con- 
tents of the cavity out together. The heart will be 
found to be attached to the diaphragm by the remains 
of the pericardium and by the vena cava ; but these 
can be readily divided, and the organs removed for 
further examination. 

The lungs are to be carefully sliced from above 
downwards, and the bronchi can be readily laid open, 
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together by placing a couple of ligatures at the com- 
mencement of the jejunum and of the rectum^ and 
di^iding the intestine at these points. The large 
intestine should be separated from its attachments in 
its whole length, and turned over to the right side ; 
then turning the small intestines in the same direc- 
tion, and grasping the mesentery with the left hand, 
one sweep of the knife will free them from their 
attachment. The small intestines will be most 
readily prepared for examination by cutting off the 
mesentery with a pair of scissors, and they must 
always be opened on the side to which the mesentery 
was attached. 

The Pancreas, duodenum, atid spleen will be fully 
exposed by the above proceeding, and can be examined 
in situ, or readily removed if desirable. 

The Liver is most easily removed by taking with 
it a piece of diaphragm — that is, if the thorax has been 
opened ; if not, the ligaments must be divided, and 
the organ dissected away from the diaphragm. The 
vena cava will, of course, require to be divided both 
at the diaphragm and also below the liver ; and any 
dissection within the abdomen should be finished 
before this is done, or it will be spoiled by the blood 
wliich pours out. 

Tlie Kidneys can be extracted without interfering 
with the intestines, by turning them over to the 
opposite side, dividing the peritoneum in the lumbar 
region, and drawing forward the gland. The vessels 
and ureter must be divided to allow of its removal, 
and its interior is to be exposed by an incision along 
the convex border. 

The Bladder and rectiun, uterus and ovaries, can 
be removed by dividing all the structures lying upon 
the lioor of the pelvis close to the levator ani, and 
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drawing them out of the cavity, severing at the same 
time the connections at the sides. If it is desirable, 
however, to remove the bladder with the urethra, the 
following dissection must be made. 

To remove the urethra and bladder, — The most 
satisfactory way is to remove also a portion of the 
pubes. iSie abdomen having been opened by the 
usual incision, it should be prolonged on the upper 
surface of the penis for a short distance, and the skin 
be separated from the body of that organ as far as 
the glans, where the penis may be divided ; unless it 
is desired to remove the whole of the organ, in which 
ceuse the foreskin must be cut, and reflected from it. 
An incision carried round the root of the penis, and 
through the scrotum to the anus, will allow the skin 
with the testes to be reflected from off* the front of 
the pubes. The saw should make a vertical cut 
through the bone, about an inch on each side of the 
symphysis, and the bladder having been separated 
from its attachments in the pelvis and to the recbum, 
a few touches of the knife will isolate the part, so 
that the bladder, urethra, and penis can be removed 
in one piece. The symphysis may be afterwards 
divided, and the urethra and bladder be laid open 
from above, or otherwise as may be most convenient. 

No special directions can be given for the post- 
mortem examination of injuries, tumours, &c., a 
knowledge of anatomy and of the use of the scalpel 
being all that is required for their due performance. 

In all cases of post-mortem examination care 
should be taken to restore the exterior of the corpse 
to its ordinary appearance. Thus, the head should 
be weighted to correspond to what it was before the 
brain was removed ; the scalp should be carefully 
sewn up, and the hair arranged so as to hide the 
incision. In order to keep the calvaria in its proper 
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position, and thus prevent a, deformity of the fore- 
head, brass pini^, half an inch in length, and sharpened 
at both ends, may be advantageously employed. If 
one of these is inserted into the diploid at each temple 
and at the occiput, the calvaria can be pi-essed down 
upon them, (vnd fixed in its proper position with a. 
few gentle blows of the hanjmer. 

Another mode of accomplishing the same thing m 
to drill a hole in each temporal fossa with a ginile^, 
and corresponding holes in the calvaria, and to twist 
pieces of copper bell-wire tirndy between them with S 
pair of pliers. The twisted ends are covered in bj 
the temporal muscles, and make no projection on tM' 
surface. 

The stflmum should be replaced, and the abdomw. 
and thoras sewn up from below, the thread beincj 
always entered on the under surface of the skin uid 
at regular intervals, and a long strip of plaster majr 
be laid over all. If the rectum or vagina has been 
divided, its orifice should be sewn up, or fluid wiB. 
pour out when the body is removed ; and where th» 
front of the pubes has been taken away, a piece ot 
wood should be inserted between the innominatct 
bones, so as to keep them steady. When the glai 
penis has been left, it will be sufficient to distend tl 
skin behind it with cotton- wool ; but where it hi 
been ramoved, a piece of liver cut to an appropriattf 
shape, and secured in the foreskin with a stitch, 
makes a very passable substitute. 

The neck should be stuffed with tow or cotton- 
wool when the larynx has been removed ; and where 
the eyeball has been extracted, a very good substitute 
can be made of a knuckle of small intestine, tied with 
a piece of thread, and inserted between the lids. 

After any post-niort«m or dissecting work, the 
house-surgeon should be most careful to cleanse hi> 
I hands, and, if possible, change his clotfaea, before J 
entering the wards or touching a patient. The hftndiV 
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should invariably be washed in cold water, and well 
brushed with a hard nail-brush. If then immersed 
for a minute or two in carbolic acid lotion, or in a 
very weak solution of chloride of zinc or mercuric 
chloride and then washed again with carbolic soap, 
all smell will be effectually removed, and the possi- 
bility of any infection being transmitted to the 
patients considerably lessened. Eau-de-Cologne 
sprinkled on the hands, and allowed to evaporate, is 
a most eflficient agent for removing any slight re- 
maining scent from them, after having been thus 
thoroughly washed. The practice of oiling the hands 
before commencing operations certainly diminishes the 
amount of absorption of offensive matter, but renders 
the holding of instruments difficult, and hence in- 
creases the liability to accidental cuts or scratches. 

In case any injury is received in making a post- 
mortem examination, it is a safe precaution to wash 
the hands at once, to suck the wound, and apply a 
piece of plaster until the operation is completed, 
when water-dressing is the best application. Any 
tenderness or redness of the lymphatics of the arm is 
best treated by the prompt application of the Glyce- 
rinum Belladonnse. It is not generally from evident 
cuts that the occasional danger arises, but from un- 
seen scratches in a person out of health, which are 
inoculated with the poison of some specially diseased 
body. 

The record of the post-mortem appearances should 
be made at the time, and with the parts in view ; 
for unless this plan is adopted, some important point 
is almost certain to be omitted. The easiest way is 
for the operator to dictate to a bystander, who can 
roughly report the particulars, which should be care- 
fully written out immediately afterwards. 
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TABLE OF AVERAGE WEIGHTS 

OF THE 

ORGANS OF THE BODY 

Tabulated from Quain and Shabpey's * Anatomy. 

Male Female 

Brain 49^ oz. Avoir. 44 oz. Avoir. 

Cerebrum 43 oz. 15 dr. 38 oz. 12 dr. 

Cerebellum 5 oz. 4 dr. 4 oz. 12| dr. 

Pons and medulla oblongata 15f dr. 1 oz. } dr. 

Spinal Cord 1 oz. 4 dr. 1 oz. 4 dr. 

Heart 11 oz. 9 oz. 

T fright, 24 oz. right, 17 oz. 

^"^^^ V left, 21 oz. left, 15 oz. 

Thyroid 1 oz. 2 oz. 

Liver 53 oz. 45 oz. 

Pancreas 3 oz. 3 oz. 

Spleen 6 oz. 5 oz. 

Kidney 5| oz. 5 oz. 

Supra-renal capsule .... 1 dr.-2 dr. 1 dr.-2 dr. 

Prostate 6 dr. 

Testis 1 oz. 

Uterus (virgin) ... 7 dr.-12 dr. 

Ovary ... 1 dr.-l.i dr. 
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FORMULA 



The following fomiulte have been selected from the 
pharmacopoeias of those metropolitan hospitals which 
fiave recently issued a new edition of their special 
formulae. 

1. CoNPECTio CuBEBiE Co. (St. Mar/s). 

^ Pulv. CubebaB, 5iv.; 

Balsami Copaibee, f5ij ; 

TheriacsB, f5ij. Dose — f5i]. 

2. CoNFBCTio SENNiE CUM SuLPHURE (St. Mary's). 

^ Confect. SennsB, f5vj ; 

Sulphuris, 5J. Dose—i^i ad f5ij. 

3. Emulsio Iodopormi (University). 

ijb Iodoform in fine powder, 10 ounces ; 
Glycerine, 70 ounctts ; 
Water, 20 ounces. 

Rub the iodoform smooth with a portion of glycerine, add 
the remaining glycerine and water, and mix well. Shake well 
before use. 

4. Enema Olei Ricini (Westminster). 

ijfc Olei Ricini, fjij ; 
Saponis mollis, 5J ; 
Aqu8B calidee, f^xx. Misce. 

5. Fomentum Papaveris (Westminster). 

I^ Papaveris Capsularum, ^j ; 
AquBB, fjxx. 
Boil for a quarter of an hour, and strain. 

6. Gargarisma Acidi Tannici (Consumption). 

9: Acidi Tannici, 5J ; 
Glycerini, f5ij ; 
Aquam ad f^v. Misce. 

B B 
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7. Gargarisma Aluminis (University). 

Bf, Aluminis, 5J ; 
Mellis, f5iy ; 
Aquam ad f ^iv. Misce. 

8. Gargarisma Boracis (Westminster). 

Bf, Boracis, 5J ; 
TheriacBB, f5x ; 
Aquam ad f^v. Misce. 

9. Gargarisma Hydrarg. yERCHLOR. (St. 

Ijb Gorrosivi Sublimati, gr. iij ; 
Glycerini, f^j ; 
Acidi Hydrochlorici, tttxij ; 
Aquam ad f^xij. Misce. 

10. Gargarisma PoTAsSiE Chloratis Acid 

sumption). 

^ PotasssB Chloratis, gr. 1 ; 
Acidi Hydrochlor. dil., mi ; 
Syrupi Khceados, fjij ; 
Aquam ad f ^v. Misce. 

1 1 . Gargarisma Sodm Chlorate (St. Barthol 

^5 Liquoris Sodae Chloratte, f5iv ; 
Aqu8B, fjviij. Misce. 

12. Glycerinum BELLADONNiE (Universit}^ 

l^b Extract! Belladonnas, 5viij ; 
Aquffi, f5ij ; 
Glycerinum ad f^ij. 

13. GuTT^ ATROPiiE SuLPHATis (Ophthaln 

Hr Atropia3 Sulphatis, gr. j ; 

Aqua) destillatte, f^j. Misce. 

11. GuTivE Opii (Ophthalmic). 
15^ Vini Opii, f5ij ; 
Aquam ad fjj. 

15. GuTTiE ZiNCi Sulphatis et Alumin: 

thalmic). 

^P Zinci Sulphatis, gr. j ; 
Aluminis, gr. iij ; 
Aquae, fjj. Misce. 
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16. Haustus Aromaticus (Middlesex). 

Bf, Pulv. GretsB Aromatici, gr. xzx ; 
Mucilaginis, £5] ; 
Aqaam Garui ad f^j. 

17. Haustus Carminativus (Westminster). 

^ Bhei, gr. v ; 

Zingiberis, gr. v ; 

SodsB Bicarbonatis, gr. x ; 

Sp. AmmonisB Aromatici, Tttxx ; 

Aquam Cinnamomi ad f^j. 

18. Haustus Diaphoreticus (Westminster). 

^ Antimonii Tartarati, gr. -^ ; 
Liq. AmmoniaB Acetatis, f5ij ; 
Aquam ad f^j. 

19. Haustus Diureticus (Westminster). 

Bf, PotassaB Aoetatis, gr. xx ; 
Sp. ^theris Nitrosi, £588 ; 
Decoctum Scoparii ad f^j. 

20. Haustus Effervescbns (Westminster). 

^ SodflB Bicarbonatis, gr. xx ; 

AqusB, fjj ; 
]^ Acidi Tartarici, gr. xvilj ; 

AquflB, fjj. Mi8ce. 

21. Haustus Embticus (St. Bartholomew's). 

Bf, Vini IpecacuanhsB, f5iv ; 
Oxymellis Scillae, f5iv ; 
Aquam ad f^jss. 

22. Haustus Imperialis (University) 

^: Pota8Sffi Tartratis Acidi, 5J ; 
Sacchari, 5iv ; 
Aquas bullientis f ^xx. Misce. 

23. Linctus Communis (Charing Cross). 

^ Extracti Opii liquidi, miij ; 
Acidi Sulphuric! diluti, niv ; 
Syrupi ScillsB, nixv ; 
Theriac8B, t^ss ; 
Aquam ad f5J. 
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24. LiNCTUS SciLLJB Co. (University). 

Bf, Ozymellis Scillse, Taxxiv ; 

TincturaB GamphoraB Co., nixij ; 
Vini Ipecacnanhse, nivj ; 
Mucilaginem Acacise ad f5J. 

25. LoTio AciDi NiTRici (University). 

i^ Acidi Nitrici diluti, v\xy ; 
Tinct. Opii, ntxv ; 
Aqnae, f^j. Misce. 

26. LoTio Ammonii Chloridi (Evaporans) 

George's). 

^ Ammonii Chloridi, gr. xxx ; 
Aceti destillati, f5J ; 
Spiritik Beotificati, £5] ; 
Aquam ad f^j. Misce. 

27. LoTio Calamine (University). 

^ Galaminse levigatss, gr. xl ; 
Zinoi Oxidi, gr. xx ; 
Glycerini, ntxx : 
Aquam ad f^j. 

28. LoTio Calcis SuLPHURATiE (University). 

Bf, Slaked lime, jiv ; 
Sulphuris, jiv ; 
Aquae, f^xxxv ; 
Boil and evaporate to one pint (for scabies). 

29. LOTlO HyDRARG. PeRCHLOR. HYDROCYi 

(St. Bartholomew's). 

Ijt Hydrargyri Perchloridi, gr. J ; 
Glycerini, f5ij ; 

Acidi Hydrocyanici dil., in. viij ; 
Aquam ad £5]. 

30. LoTio EuBRA (Middlesex). 

^p Zinci Sulphatis, gr. x ; 
SpiritAs Eosmarini ; 

TincturaB Lavandulae Compositas, aa f5ijss 
Aqu8B, f^x. Misce. 

31. LoTio Rubra (St. George's). 

9? Cupri Sulphatis, 5ss ; 
Camphorffi, gr. viij ; 
Armenian Bole, 533 ; 
Aqu8D ferventis, f 5 viij. Misce. 
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32. LoTio SoD^ Hyposulphitis (Charing Cross). 

P> SodsB Hyposulphitis, 5vj ; 

Glycerini, f5iv ; 

Aquam ad f^x. Misce. 
(For parasitic skin affections.) 

33. MiSTURA AcACiiE Opiata (Consumption). 

p. Tinct. Camph. Co., f5ss ; 

Sp. Chloroformi, niv ; 

Mucilaginis Acaciae, f5ij ; 

Aquam ad fjj. 
(For cough.) 

34. MisTURA AciDA Aromatica (King's). 

|fc Acidi Hydrochlor. dil., ntxv ; 

Sp. ArmoracisB Co., ntx ; 

Tinct. Zingiberis, niv ; 

Infusum Calumbae ad fjj. 
(Aromatic tonic.) 

35. MiSTURA AciDi Gallici (Consumption). 

flb Acidi Gallici, gr. x ; 

Tinct. CamphorsB Co., rrtxx ; 

Acidi Sulphuric! dil., Ttixv ; 

Aquam ad f^j. 
(To check sweating). 

36. MiSTURA Acidi Phosphorici (University) 

J^b Acidi Phosphorici dil., v\xw ; 

Sp. Chloroformi, ntx ; 

Infusum GentiansB Co. ad f^j. 
(Nervine tonic.) 

37. MiSTURA jEtheris Composita (St. George's). 

l^b -Sitheris Sulph., i^i ; 

Sp. AmmonisB Aromatic!, f5ss|; 

Syrupi, f5ss ; 

Aqu8B PimentaB, f5iij ; 

Aquam ad f^j. 
(Stimulant.) 

38. MiSTURA Alba (King's). 

]^ Magnesias Carb., gr. x ; 

Magnesise Sulph., 5J ; 

Aquam Menthas Pip. ad f^j. 
(Saline purgative.) 
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39. MiSTURA Ammonije Acbtatis (University). 

^, Liq. AmmoDiiB Aoetatis, £5!] ; 

PotassiB Nitratis, gr. z ; 

Aqoam Camphor 8b ad f^j. 
(Anti-febrile.) 

40. MiSTURA Abomatica (St. Mary's). 

Iji SodflB Bioarbonatis, gr. z ; 

Ammonifle Garbonatis, gr. iv ; 

Tinct. Caradamomi Co., £588 ; 

Infnsam Caryophylli ad fjj. 
(Warm stomaohic.) 

41. MiSTURA Aromatica Infaktum (Middlesex). 

J^ Confeotionis AromaticsB, Bij ; 

Magnesiffi Carbonatis, gr. yiij ; 

TinotorflB Hhei, tazl ; 

Aqoam Menthie Pip. ad f^'. Mi8oe. 
(Carminative and purgative.) Dose — f5J to f5ij 

42. MiSTURA Carminatiya (St. Thomas's). 

jpb Magnesiie Carbonatis, gr. zz ; 

Palveri8 Bhei, gr. z ; 

Tinot. Gamphorie Co., ttizzz ; ' 

Sp. Ammoniffi Aromat., tazzz ; 

Aquam Anethi ad f||js8. 
(Soothing anti-spasmodic.) 

43. MiSTURA CoLCHici APERiENS (University). 

B/> Tinct. Colchici, nixv ; 

Magnesias Carbonatis, gr. vj ; 

MagnesiaB Suphatis, 533 ; 

Aquam MenthsB PiperitaB ad f^. 
(Purgative in gout.) 

44. MiSTURA Copaiba (University). 

P> CopaibaB, lazxx; 

Liquoris Potassic, in.xij ; 
Aquam Cinnamomi ad f^j. 
(Stimulant to urinary organs.) 

45. MiSTURA Crrt^ AROMATiCiE Anodyna (Loi 

don Ophthalmic). 
^ Pulv. Cinnamomi Co., gr. x ; 

Pulv. Acaciae, gr. x ; 

CretaB praeparataB, gr. x ; 

Tinctures Opii, ntv ; 

Aquam ad f|^j. 
(Astringent.) 
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46. MiSTUBA DiAPHOBETiCA (London). 

jPb Vini Ipecacuanhad, ttixv ; 
Sp. ^theris Nitrosi, £533 ; 
Mist. SalinsB ad f^j. 

47. MiSTUBA DiURETiCA (St. Mary's) 

^ PotassaB Acetatis, gr. xx ; 

Spiritus -Athens Nitrosi, £588 ; 
Spiritu8 Juniperi, £588 ; 
Mucilaginis, £588 ; 
Decoctum Scoparii ad fjj. 

48. MiSTUBA Eppebvescens (King's). 

Bf, SodsB Bicarbonatis, gr. xx ; 

Aquae, f^j. Misce. 
Capiat dum effervesoendum cum sequente. 
E^ Acidi Tartarici, gr. xviij ; 

Aquae, fjss. 
(Cooling saline.) 

49. MiSTUBA Febbi Apbbiens (University). 

jPb Magnesiae Sulphatis, 5S8 ; 

Ferri Sulph., gr. ij ; 

Acidi Sulphurici dil., in.x ; 

Aquam Menthae Pip. ad tf^j. 
(Tonic aperient.) 

50. MiSTUBA IPECAOUANH-ffi Co. (Consumption). 

^ Vini Ipeoacuanhae, ttix ; 

Tinct. Camphorae Co., 1588 ; 

Aquam Anethi ad f^j, 
(Sedative and^expectorant.) 

51. MiSTUBA IPECACUANH-ffi INFANTUM (Middlesex). 

^ Vini Ipecacuanhae, in.xl ; 

Mucilaginis, f5iij ; 

Syrupi, f5J88 ; 

Aquam ad f^ij. 
(Expectorant.) Dose—i^] to fsij. 

52. MiSTUBA Olei MoRBHUJB (Consumption). 

9> Olei Morrhuae, £57] ; 
Liq. Potassae, ttixI ; 
Liq. Ammoniae fort., ntij ; 
01. Cassiae, ntj ; 
Syrupi, i^i}. Misce. 
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63. MiSTURA Rhei cum Magnesia (University). 

^ Bhei PulveriB, gr. vijss ; 

MagnesisB Garb., gr. xv ; 

Tinct. Zingiberis, f58B ; 

Aquam Mentha? Pip. ad fjj. 
(Mild purgative.) Dose—i^j to f5ij for children 

54. MiSTURA Salina Apebiens (University). 

Ijb Magnesise Sulphatis, 5J ; 

Magnesias Garbonatis, gr. ix ; 
Aquam Menthse Piperitae ad f^j. 

55. MiSTURA SciLLJE Co. (St. Mary's). 

^ Oxymellis Scillae, f5ss ; 

Tinct. Camphorae Co., nixv ; 
Sp. ^theris Nitrosi, nixv ; 
Aquam Gamphorae ad f^j. 
(Expectorant.) 

56. MiSTURA Taraxagi Acida (University). 

]}c Succi Taraxaci, f5J ; 

Aoidi Nitro-hydrochlor. dil., nix ; 

Tinct. Gahimbae, nixxiv ; 

Infusum Calumbae ad i^j. 
(Gholagogue tonic.) 

57. MisTUBA ToLUTANA (Consumption). 

^ TincturaB Tolutani, nix ; 

Tinct. Camphorae Co., f5ss ; 

Mucilaginis, f5ss ; 

Aquam Anisi ad f^j. 
(Soothing expectorant.) 

58. Pasta Caustica (Middlesex). 

5b Zinci Chloridi, Jj ; 

Flour, 5iij ; 

Liq. Opii Sedativi, fjj. 
(To be mixed into a paste.) 

59. SupposiTORiUM Belladonna (University). 

^ Ext. BelladonnaB, gr. J. 
Olei Theobromae, gr. xv. 

60. SupposiTORiuM Morphia (University). 

fjo MorphiaB Hydrochlor., gr. tJ ad gr. j ; 
Olei Theobromae, gr. xv. 

61. SupposiTOBiUM Opii (Middlesex^ 

P> Pulv. Opii, gr. j ; 

Olei Theobromae, gr. xv. 
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62. Unguentum Acidi Boracici (University). 

P> Boracio Acid, 2 parts ; 
White Wax, 1 part ; 
Paraffin, 2 parts ; 
Almond Oil, 4 parts ; 
Prepared Lard, 3 parts. 

(Dissolve and mix.) 
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lBdomen, post-mortem ex- 
amination of, 363 
stabs in, 20 
tapping, 118 
Lbscess, opening, 125 

antiseptic treatment of, 

127 
rectal, 144 
Lccidents, immediate atten- 
tion to, 7 
haemorrhage from, 14 
machinery, 59 
L.C.E. mixture, 186 
icids, poisoning by, 104 
carbolic, 105 
oxalic, 104 
prussic, 104 
Lcupressure, 45 
idenoid vegetations, 135 
Ldministration of chloroform, 
186 

ether, 184 
nitrous oxide, 183 
ir-passages, foreign bodies 

in, 76 
Jcohol, poisoning by, 100 
Jkalies, ditto, 105 
imputation, fingers, 138 
thumb, 140 
toes, 140 
jisGSthesia, 182 

local, 137 
jieurism, false, 23 
.nkle, sprained, 57 
strapping for, 207 
bandage for, 218 
dislocation at, 323 
excision of, 343 
ntiseptic system, 163 
gauze, 169 



Antiseptic dressings, 168, 192 
Anus, prolapse of, 98 
Appliances for arresting hae- 
morrhage, 35 
Arch, palmar, wound of, 23 
Arm, bandage for, 227 

bath for, 129 

dislocations of, 327 

fractures of, 290 

injury of, in children, 331 
Arnold's splints for leg, 319 
Arteries, wounds of, 21 
Artificial respiration, 67 
Asphyxia, 67 
Aspiration, 120 

Bandage roller, 212 
Bandages, 212 

ankle, 218 

arm, 227 

axilla, 228 

breast, 222 

after removal of, 224 

breasts, both, 223 

capeline, 231 

figure-of-eight, 214 

finger, 225 

for all fingers, 226 

four-tailed, 284 

glue, 276 

groin, 218 

groins, both, 219 

hand, 227 

head, 229 

hernia, after operation 
for, 221 

india-rubber, 212 

knee, 218 

leg, 216 

lithotomy, 244 
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Bandages, many-tailed, 237 

neck, 229 

paraffin, 278 

penis, 225 

perinsBum, 220 

plaster-of-Paris, 260 

silica, 279 

spica, 218, 226 

spiral, 214 

starch, 258 

stump, 234 

suspensory, 236 

T, 235 

thumb, 226 

tight,in fracture, 249, 259 

venesection, 123 
Bavarian plaster splints, 266 
Bed, patient's, 160 
Bed-sores, 180 
Bites of rabid animals, 66 

of snakes, 66 
Bladder, haemorrhage from, 28 
diagnosis of, 28 

paralysis of, 85 

rupture of, 281 

washing out, 89 
Bleeding, 121 

from jugular vein, 123 

from temporal artery, 124 
Blood under nail, 57 
Bloody tumour of scalp, 66, 
280 

urine, 28 
Boracic acid dressing, 194 
]5oro-glyceride, 192 
Bougie for rectum, 143 
Bowel, wounds of, 20 
Brain, compression of, 71 

concussion of, 71 
Bread-poultice, 203 
Breast, bandage for, 222 

for both, 223 

after removal of, 224 

opening abscess in, 126 

strapping, 209 
Bruises, 55 
Bryant's diagnostic line, 253 



Bryant's double splint, 340 
Burns, 60 

cicatrices from, 63 

Calcaneum, fractures of, 
Calculus causing retention, 85 
Carbolic acid, 167 

poisoning by, 105 
Carr's splints, 297 
Carron oil, 62 
Case-taking, 344 
Catgut ligature, 45 
Catheter, introduction of, 80 
female, 86 

tying in, 239 

washing out, 90 
Cautery, Paquelin's, 136 
Charcoal poultice, 203 
Chest, injuries to, 284 

post-mortem examination 
of, 360 

stabs of, 19 

tapping the, 119 
Chloral, poisoning by, 104 
Chloride of zinc, 192 
Chloroform, administration 
of, 186 

death from, 187 
Circumcision, 145 
Clavicle, dislocation of, 327 

fractures of, 285 
Cline's splints, 320 
Clove-hitch, 324 
Cocaine-spray, 133 
Colles' fracture, 296 
Collodion, 15 
Compress, graduated, 21 
Compression of brain, 71 
Concussion of brain, 71 

diagnosis of, 72 
Contused wounds, 51 
Contusions, 56 
Cornea, wound of, 53 

foreign bodies in, 73 
Cotton-wool dressing, 195 
Crepitus in fracture, 248 
Croft's plaster splint, 266 
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Jupping, 149 
3ut throat, 17 

>ELiBiuM tremens, 163 
>iagnosis of concussion and 
compression, 72 

dislocation of shoulder 
and fractures, 329 

hernia, haematocele, and 
orchitis, 93 
)iet, 5 

after operations, 162 

tables, 378 
Hslocations, 328 

with fractures, 250, 324 

ankle, 335 » 

clavicle, 327 

elbow, 330 

femur, 334 

fingers, 332 

humerus, 327 

jaw, 325 

knee, 335 

shoulder, 327 

wrist, 381 
)rainage-tubes, 173, 197 
>ressings, 191 

antiseptic, 168, 192 

boracic acid, 194, 196 

cotton-wool, 195 

dry, 191 

evaporating, 198 

first after operations, 176 

iodoform, 192 

mercuric chloride, 194 

salicylic acid, 193 

Scott's, 208 

water, 191 
drowning, 67 

Iak, bleeding from, 16 
foreign bodies in, 74 
serous discharge from,281 
liastic extension, 305 
llbow, dislocation at, 330 
excision of, 837 



Elbow, lawn-tennis, 58 
Ellis's apparatus for clavicle, 

289 
Emphysema, 19, 282 
Epistaxis, 24 

plug, 132 
Erysipelas, incisions in, 125 
Esmarch's bloodless method, 

37, 167 
Ether, 184 
Eucalyptus oil, 193 
Evaporating dressings, 198 
Excision of ankle, 343 

elbow-joint, 337 

hip-joint, 338 

knee-joint, 341 

shoulder-joint, 337 
Extension by a ^weight, 302, 
339 

by elastic band, 305 
Extravasation of urine, 87 
Eye, foreign bodies in, 73 

lime in, 74 

wounds of, 53 
Eye-drops,introduction of ,129 

Face, wounds of, 16 
Femur, dislocations of, 834 

excision of head of, 838 

fractures of, 298 
Fibula, fractures of. 
Fingers, amputation of, 138 

bandage for, 226 

dislocation of, 332 

fractures of, 298 
Fomentations, 200 
Forceps, artery, 39 

angular, 74 

dislocation, 332 
Forearm, fractured, 293 
Foreign bodies in air-pas- 
sages, 75 

cornea, 73 

ear, 74 

eye, 78 

larynx, 76 

nose, 74 
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Foreign bodies in oesophagus, 
77 
rectum, 79 
trachea, 76 
urethra, 78 
vagina, 79 
Fractures, 247 

after-treatment of, 322 
amputations in, 251 
chalk and gum for, 260 
compound, 250 
crepitus in, 248 
diagnosis of, 247 
elastic extension in, 305 
extension by plaster in, 

302 
glue bandage for, 276 
gutta-percha for, 255 
impacted, 249 
leather for, 256 
measurements in, 252 
pads for, 254 
paraffin bandage, 278 
plaster-of -Paris bandage, 

260 
plaster-of-Paris splint, 

264 
poro-plastic splint, 258 
setting, 249, 251 
signs of, 247 
silica bandage, 279 
simple, 248 
splints for, 254 
starch bandages in, 258 
wire and plaster-of-Parit; 

splint, 263 
with dislocation, 250, 824 
special, 280 

clavicle, 285 

CoUes', 296 

femur, 298 

fibula, 321 

fingers, 298 

foot, 322 

forearm, 293 

green-stick, 295 

humerus, 290 



Fractures, jaw, 283 

metacarpus, 297 

nasal bones, 282 

patella, 313 

pelvis, 281 

Pott's, 321 

radius, 293, 296 

ribs, 284 

scapula, neck of, 329 

skull, 280 

base of, 281 

spine, 281 

thigh, 298 

tibia, 316 

ulna, 293 
Frasnum, ruptured, 19 

Galvano-cautery, 137 
Gauze, antiseptic, 169 
Glottis, foreign bodies in, 

scalds of, 63 
Glue bandage, 276 
Gt)Och's splint, 254 
Greenstick fracture, 295 
Gunpowder injuries, 64 
Gunshot wounds, 65 
Gutta-percha, 255 

H.t-:maturl\, diagnosis of, 
Hasmorrhage, 12 

after-treatment of, 1 
after extraction of t< 

29 
after incisions into 

fiamed parts, 32 
after perineal cystoti 

33 
after surgical operat 

29 
appliances for arrest i 
arrest of, 35 
bitten tongue, 17 
constitutional treati 

of. 13 
cut lip, 16 
cut throat, 17 
epistaxis, 24 



INDEX 



885 



Haemorrhage, false aneurism, 
23 

from acidents, 14 

from bladder, 28 

from disease, 24 

from ear, 16 

from leech-bites, 31 

from nose, 16 

from rectum, 27 

from tongue, 17, 30 

from tonsils, 30 

intermediary, 31 

pressure with fingers in, 
35 

pressure graduated in, 22 

ruptured fraenum, 19 

scalp wounds, 14 

secondary, 32 

stabs, 19 

teeth knocked out, 17 

treatment of, 12 

ulceration and sloughing, 
29 

under nail, 57 

varicose veins, 29 

wound of palmar arch,23 

wound of veins, 24 

wounds of arteries, 21 

wounds of face, 15 
Haemorrhagic diathesis, 29 
Hair-pin in urethra, 78 
Hamilton's double thigh 

splint, 301 
Hammock suspension swing, 

274 
Hand, bandage for, 227 
Handkerchiefs, 237 
Hanging, 67 
Head, bandage for, 229 

post-mortem examina- 
tion of, 355 
Heart, post-mortem examina- 
tion of, 362 
Hernia, reducible, 96 

strangulated, 92 

diagnosis of, 93 
umbilical, 97 



Hip, dislocation at, 334 

excision of, 338 
Horsehair drains, 198 

probang, 77 
Howard's artificial respira- 
tion, 69 
Howse's splint, 342 
Humerus, dislocations of, 327 

fractures of, 290 
Hydrocele, tapping, 146 
Hydrocyanic acid poisoning, 

104 
Hypodermic injection, 151 

Incised wounds, 47 
Incisions into inflamed parts, 

125 
India-rubber bandage, 212 
In-growing toe-nail, 147 
Inhalers, 184, 188 
Injection for bladder, 89 
Intermediary haemorrhage, 30 
Intestine, wounded, 20 
Intubation of larynx, 116 
Intussusception, 93 
Iodoform dressing, 176, 192 

emulsion, 176 
Iris, prolapse of, 53 
Irrigation, 199 
Issue, 148 

Jaw, lower, fracture of, 283 

dislocation of, 325 
Joints, excision of, 337 

woimds of, 54 
Jugular vein, bleeding from, 

123 
Junker's chloroform inhaler, 
188 

Kidneys haemorrhage from, 28 
Knee-joint, dislocation of, 335 

bandage for, 218 

excision of, 341 

strapping for, 207 
Knot, clove-hitch, 324 

granny, 41 

C C 
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^■TSnot. reel, 11 

^^B method of tying, 41 
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' LiDERviED wounds, 51 
liBrjngoWmy, 106 
Larjnx, foreign bodies ir 
Lawn-tennia elbow, 58 
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Leg, bandage for, Slti 
fractures of, 31fi 
strapping for, 200 
IieviE's reduction instrument. 
f 333 

I Xiigatuie, 40 

mode of tying, 41 

prepoiation of, 44 

Lime in eye, 74 

Linseed-meal poultice, 201 

Lip, cut, 16 

. Liaton'a long tbigb splint, 20!! 

kUlhotomy, hffimonrbage after, 

■ 33 

I tampon, 34 



Machikeiiv accidents, 5y 
Mad animals, bites of, 66 
Marsball Hall's method, 68 
Martin's india-rubber band- 
age, 212 
Mason's splint for excised 

elbow, S38 
Mercuric chloride, 194 
Metiioarpus, fracture of, 2{I7 
Mineral aoids. poisoning by. 
104 



I' Hail, blood under, 67 
KSasaJ bones, fractured, 282 
douche, "25 



Nglaton's diagnostic line, 3S} 
Nerve, divided, 49 
Nitrio acid, application of, 131 
T^itrous oxide gas. 183 
fJosB, foreign bodies in, 74 

hiEmorrbage from, 16, 31 
Nostrils, plngging, 130 

Oakdu, employment of, 1% 

poultice. 203 
(Edema glottidis. 63 
(EaopboguB. bodies in, 77 
Ointments, 199 
Operating-theatre, 1S5 
Operations, minor, 106 
treatment after, 161 
iirst dressing after, 17li 
Opium, poisoning by, 103 
Oxalic aeid, ditto, 104 



136 
Paracentesis abdominis, IIB 

thoracis, 119 
ParafBn bandage, 27S 
Paraphimosis, 91 
Patella, fracture, 313 
Pelvis, fracture of, 281 
Penis, bandage for, 225 

thread round. 93 
Percbloride of iron in hiEmn 

rhage, 24 
Fennanent anCiHeptic 

ing, 195 
Pharynx, foreign bodies ll 

77 
Phelps's box fc 

disease, 311 
Piles, hemorrhage from, 37 

inflamed, 146 
Pilot troohar tor traoheotoin 

115 

Plaster, 49, 204 

Plaster -of -Paris bandage. M 

jooket. 207 

splin — 



INDEX 
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ir - of - Paris Bavarian 
splint, 266 

roft's splint, 266 

. for deep sutures, 50 

ing nostrils, 130 

led wounds, 66 

ling, treatment of, 100 

as nasi, removal of, 132 

plastic splint, 258 

icket, 271 

mortem examination, 
355 

fracture, 321 

ces, 201 

ire in haemorrhage, 35 

ire, graduated, 22 

ng, 77 

pus ani, 98 

ite, enlarged, with re- 
tention, 84 

ure of tonsil, 133 

ured wounds, 19 

s, fracture of, 293 
lolles' fracture of, 296 

98 

ion of haemorrhage, 13 
m, abscess by, 144 
oreign bodies in, 79 
laemorrhage from, 27 
rolapse of, 98 
abe, passage of, 143 
jtion of dislocations, 

301 
f fractures, 325 
f hernia, 93 
rting cases, 344 
tion — see Excision 
ration, artificial, 67 
tion of urine, 80 
ctors, 245 
fracture of, 284 
's strain, 58 
ire of bladder, 281 
f muscles, 58 
'f tendo Achillis, 59 
i fraenum, 19 



Salicylic acid, 193 

Sand-bags, 279 

Sayre's plaster - of - Paris 

jacket, 267 
Sayre's plaster for fractured 

clavicle, 28? • 
Scalds, 60 

of glottis, 63 
Scalp, bloody tumour of, 56 

280 
Scalp, wounds of, 14, 59 
Scapula, fracture of neck, 

329 
Sclerotic, wound of, 52 
Scott's dressing, 208 
Secondary haemorrhage, 32 
Serpents, bites of, 67 
Seton, 148 
Shot, injuries by, 66 
Shoulder, diagnosis of inju- 
ries of, 328 

dislocation of, 327 

excision of, 337 

fractures near, 329 
Silica bandage, 279 
Silk ligatures, 44 
Siphon-tube, 25, 143 
Skin-grafting, 196 
Skull, fractures of, 280 

of base of, 281 
Slings, 237 
Slinging stumps, 179 
Sloughing, causing haemor- 
rhage, 28 

application of nitric acid 
to, 161 
Snake-bites, 63 
Solution for hypodermic in- 
jections, 151 
Spine, fractures of, 281 
Splint-room, 255 
Splints, 264 

gutta-percha, 255 

leather, 266 

plaster-of-Paris, 264 

poro-plastio, 258 
Sponges, 167, 166 
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Sprains, 57 

Spray-producer, 133, 136 
Stabs, 19 

Starch-bandages, 258 
Stings, 66 

Stomach-pump, 141 
Strains, 58 

Strangulated hernia, 92 
Strapping, 204 

ankle, 207 

breast, 209 

in fractures, 210 

knee, 207 * 

leg, 206 

testicle, 208 
Stricture, inflammatory, 82 

organic, 82 

spasmodic, 80 
Stromeyer's cushion, 293 
Strychnia, poisoning by, 105 
Stumps, bandage for, 234 

dressing of, 178 

haemorrhage from, 30 

slinging, 179 
Styptics, 24 

Subcutaneous injection, 151 
Surgeon's knot, 49 
Suspended animation, 67 
Suspensory bandage, 236 
Sutures, 49 

Sylvester's artificial respira- 
tion, 68 
Syncope from chloroform, 187 

from haemorrhage, 13 

T-BANDAGE, 235 

Table for reporting cases, 354 

of weights of organs, 368 
Tapping abdomen, 118 

abscesses, 125 

chest,119 

hydrocele, 146 
Taxis in hernia, 93 
Teeth, knocked out, 17 

haemorrhage after ex- 
traction of, 29 
Temperature, 353 



Temporal artery, bleeding 

from, 124 
Tendo Achillis, rupture of, 58 
Tendons, suture of, 49 
Tenosynovitis, 248 
Testicle, strapping, 208 
Thermo-cautery, 136 
Thermometer, 350 
Thigh, dislocation of, 334 

fractures of, 298 
Thiersch's skin-grafting, 196 
Thomas's splints, 306 
Thread round penis, 92 
Throat, cut, 17 

stabs in, 19 
Thumb, amputation of, 140 

bandage for, 226 

gunshot wound of, 65 
Tibia, fractures of, 316 
Tie for catheter, 239 

lithotomy, 244 
Toe-nail, ingrowing, 147 
Toes, amputation of, 140 
Tongue, bitten, 17 

haemorrhage from, 30 
Tonsils, haemorrhage from, 30 

incision of, 133 

removal of, 134 
Torsion of arteries, 46 
Tourniquets, 36 
Trachea aspirator, 110 

dilator, 109 

foreign bodies in, 76 

wounds of, 19 
Tracheotomy, 107 

tubes, 113 
to secure. 111 
Transfusion, 124 
Truss, to measure for, 97 
Tubes for vaccine matter, 153 

en chemise, 33 

Ulcers, strapping of, 206 
Ulna, dislocation of, 330 

fractures of, 293 
Umbilical hernia, 97 
Urea, estimation of, 348 
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Jrethra, calculus in, 85 
foreign bodies in, 78 
hair-pin in, 78 
organic stricture of, 82 
rupture of, 87, 281 
spasmodic stricture of, 80 
Jrine, blood in, 28 

extravasation of, 87 
retention of, 80 
from atony of bladder, 

85 
from calculus, 85 
from enlarged pros- 
tate, 84 
from organic stricture, 

82 
from spasmodic stric- 
ture, 80 
in female, 86 

'"accination, 152 

^acoine lymph, from calf, 153 

preservation of, 153 
''agina, foreign bodies in, 79 
''aricose veins, rupture of, 28 
7"eins, wounds of, 23 
Venesection, 121 

bandage for, 123 
7"enous haemorrhage, 23 
Viscera, abdominal, injuries 
of, 20, 281 



Washing out bladder, 89 
catheters, 90 
stomach, 143 
Water-bed, filling a, 181 
Water-dressing, 191 
Weight, extension by, 302, 

339 
Whitlow, incision of, 128 
Wire and plaster - of - Paris 

splintg, 263 
Wounds, 48 

contused and lacerated, 
51 

gunshot, 65 

of abdomen, 20 

of arteries, 21 

of chest, 19 

of cornea, 53 

of face, 15 

of joints, 54 

of palmar arch, 23 

of scalp, 14 

of throat, 17, 19 

of tongue, 16 

of veins, 23 

over shin, 54 

poisoned, 66, 367 

punctured, 19 
Wrist, dislocations at, 331 

Yeast poultice, 203 
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